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jbfcJI JUd%o ^-xlj J^icj /j^TjJI 

^Jl^JL |»j^JI jTjiU L5 Ji*Jl jk^V crco - 

• i+M 

tfl .1933 j»Ip jj 17 ^ 5L_/Jl ilaiUwj Oj^—j 

. sjJlj Oj ( _ 5 1p ywaJl JlJ> ^^1 i)\yS\ jJuJ • 
H| J ">L^L=>- |»1955 j»L«- s^LSJl 4_*_»L>- j.* £j^> • 

(»1963 j»Ip Uliajjj /jJbj i«t*U- Jj> (j^jSfl (»_yJLp ^ eljy^jJl l5 Jlp J-sA9- • 

Oj^ijjjj Aj>*La ( _ ? i-P Jj^AS- tsljj^SjJl JLkj Lg-J 1^:1 La j i>-ji Sjt/al>Jl <li>«JwO j 

tc-jj^CJlj tjJjjj i i j^^ai ^iLLoJlj t cjL«L>- ( j^> (J-S^-ij t«-LLy^u 

^ jJ _ LJjj^JLS' 4jt*L>j I ^iij libu-l J^p _« i j:>U_<Jl j Jj _^JJ JL^i JJULJl j t Jhl j 

LLJI. oLI jjUJ jULiS" jL J^J I^jJU <_Up US' iJLS^Vl SJu»«iJl oUV j>Jl (j-J^ 





lJ^-j |»1970 iwo. ^jjJl Jjj-^' y^y^ <»-J^*Jl vi)^5>«Jl J-s^it SyU- ^^Ip J-^>- • 

.^1972 j.lp iil^Vl 
. Ijj-li* Llx? ^jJi&j li>o 150 ^ jiS^l <d • 

^^^i^^-LJl ^^-ji J j-^>JJ iw«lp aJL-j j ^^51 ^^^Lp <_i j^i! • 

.ij-i^-Vlj ij>«Jl oU»UJl ^ JbJjJl ^ sljjiS'jJlj 

jj y>Z ^ _jwiPj . <U»J LxJ I j iJj>t^J I 4~oJjJ I O Lj<^»j>J I {y> Jj jl«J I j ..^c • 

. ijJL<Jl oLjjjJl JjJl«J| 
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. ^» jLJD aJjJJI jLiLil 5j5l>- jv^S^j 
. io jj<^JI iojj<JI aSCJu^JI _ L^ilJ ^yJl JL4j«-<JIj ^LjJI jjj-i ^ jLix~* • 

. Lgjjlil jj-Jtsx^ j^iej <u<JUJl <L»*)L»i^n Ljj^Jl (j-™"^ • 
S ajj^I i—Jlj jt^j^l jl j^H ^ ^y-L*^ j^^y^ ^«JUJ1 U^J^ J*^ - • 

iL-L- o^M j-lJJ _u: VLio a5U ^ ^isl jVl jJl^s 5L>15" i>uw> 

diii _j vU- iivaj 3 _ r g-kJt 4j_^JI i-Jlj Ol ^ jW^^I (j*J 
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11 iaJJlo 

27 oTpUl jUpJ :JjVl oUI 

33 (H^' oLVI ^ jj^~«aJI t_iS i^yliJl i— ^LJl 

65 j^yOl ot^Jl <^*JI j^>" V* 8 J* 1 *^ -ty^AH vM' 

75 j^^JI jT^JI *l*-Jl oUT ^Ul 

75 4(of^P> hj £h %j$$t> (i) 

ii ic^fi @1 t3is 

21 ^'^P JlS* 1 _>*J CJ\y>^ £^ 

d)1 i^Alil ^U; ^Vl JjAJ ^ 0^>" £^ jli- (^Jl iit^ (5) 



137 jds^ 3 ilj ^ ^ & 

155 4-i£$ 

0^ f^fj 4^ SJE 3$ 6$ J& (7) 

167 i0 t'j %\ %c ^% 3£\ 'i 

181 & % 



M M ^ ^ M ^ 1^ M M M M H M W W W W M W M-»^ 



195 iSJ^ i %ij * jL_if 5Uf (9) r 

211 4u^ ^5? * ^ (10) 

233 . . i . . . cMi\ JJXj oylltf (3U- c^ii A Juil^ do 

255 p&\ * £ % & 3M gify (12) 

273 (13) 



293 Oli (14) 

309 4^ ^ (15) 

323 4^ Oil (16) 

341 A s#2» g ^ ^> (17) 

355 . . 4g3 o*,&&J JhS *M 0¥ (18) 

369 &j J2( jj^ (19) 

jSafi <jl ^ o»j> -fLJ^. v*Z> 61 4»\ ^ ^^(20) 

389 4^AS * & ^ 

oJCi. l2[ T^liJ* o^Jo *j jjiy JillT 5* ClT (n ££ £££ jjj^ (2i) 

405 i^j^, ^^l^A 

\r*? ijji tWj ^ k>>ii gjiij*. Jd» L^Xjf (22) 

>''« ^'x'U' '. -tf i >-f 'W * A '< ?>'-"1 

419 

431 4^ (23) 

449 4.0> % pRj^ (24) 

467 4^ (25) & 



3f 



4*?~B*f --4*a-- m ■■ m - m ~ m m - w - m - 4^ m - m - - m m~m~m~m™m- 



483 li! $0 (26) 

& \PS4 A,£ v% ® ^ J^ljt tfjit ^> (27) 

495 4&y& 

509 <>Jift oj£Tf & 3j£ S£jS 'J3fo (28) 

^jf 4* ?Ci £25 £di(J j^r &f (29) 

523 

537 i^J& C^Jit^ (30) 

549 itS % % £ ^ Jp£ ^ l^ft £ c£#5 *>llt Oj> (31) 

«Jj^ o&h k ^% ^1 0 & C? ^ ^ 4s5>> (32 > 
563 4-^> 

575 i. . .J^J d£ *$ J^M %Z»J ■ • > 03) 

589 iwU : j~oU«Jl yUl 

591 ^r'j-J^ 
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^jt^-l j^4^jL>- j»J-^Jl ^jij 5!>L^Jl J-a*1> j«-^> (j^a^ijj jl—^L 
^cJL-jj J-o^Ij tolj-jJl axLx-j 4)1 <_£JUl ( _ y jJl -uil JL^ ,jj -U^a LJ_l.~o 

4Jii>^ t-uJuy (^Uj) 4)1 <JjJ 1 ^JUl |»-j^5I oT^iJl ^ lf«Jlj io^L ^Jl 

. . * ' . .* _ ' 

tLdS' iJ5 touts' Ik-b- t(^jj<Jl ii-UD v^J ^ 

j_<^»^> iJjLj jJL-j 4)1 ^jJ^i . l$JU j-oji ^jVl (^Uj") 4)1 j! ^Ij 

j^JUJI <io j^>j>JI j tjjjJJl ^1 <>o j£-Jli Lpij oIaa ^ j <u^v' j <*Jl L5 le- j 

<b jji>t«Jl ^^JbJl ^"!&£ {y> oJu^- jjl e j j ./? 1 1 jt ytli UJi ! Juu j 

JS ^ i_)bSGl lJus> 61^ (^LjjjJl oJJl) L4~>-j ^>jJt ^bJl ^juI ^ 

«bV <uJaJ j <bLo ^ j^i t j-iwJl j»*i^J IjjLi^o jji^j jlj Jb ^ <bS/ tojj^l ^ ^1 

Lis- <lJ U> J5 jji^j jlj Jb *>Vi (^Lo) 4)1 ^ oLj jjis j^jji^Jl oTjiJl ut Loj 

(j^j j^'j' tyj^ o^L-jJl (j^J t((jlla-» t_ ^yAj) SJUAxJl • Lallan 
11— — ——— ^» -~»» ■ 



. 4*~iJ cia J Jajl j-^> £-/=>_9 t ^ r P 

y_« jJUJl ^^AS" -uS/ ^IjJij <u*Ui1 l y^yj _^5C j j j£3\ Jl <S\ jLSI dJJJiSj 
(j-~«Jl Jl <uLk^ ^ j t Ajjjiil <_£ _^j^JI ojj^^ J j^*-* U^jI j-* jl j-iiJl j 

J j 01 t_jLk>- ^ l« LJlxJI 4)1 £jU* J U; 4jUjjIj SJUJ^M 

y^xJlj ^j^j^AJ 4jJj>cj Jj tJj-ibtXj Jljj J-*j t yo C-JLL>ij ( _ # xJ 1 i — >j^-*Jl (j-* iJ-nj <jLJ^ 

.dill, ^JlHJ! j» JiU> ^SUo j! oji ^iii 

: i II y>J\ o-ia ^y>j till (_jL^ Jl jUil ^1 bljjJl 

.JVjJIj t JiAUl tc? JiJl tt >!>Ul ijUl c^yJJl - 1 

.(^LJI) ^j^l jU^Vl _ 3 
^ US' j!>lil ji^ _^Jy i^JI I*~kl3 <u^l (^^w) J^U-\M jU**)M _ 4 

. (o!A*U<Jl <ui ^ ^azs US') ^^j-txil jU^p^/l _ 5 
J U^i ^ ^1 ^bU iijSfl oULL^ryi oJiS>- ^JJI) ^.jUJl jU^>M _ 6 

.^jJl jU^^I - 7 
jU*Vl - 8 

.<pb}h 10 
3U^>l - ll 

.^JuJl jU^Nl - 12 

jl i4jjJ-~uI J <diu jy ^^y^H Ij^W "j' l lrr*-*-~ i ? t '° Cr^'-J <_gJj>«jJl jl^pl _ 13 
. 12 



O -bjj j I ^sj' <_S 4iJJ!) j 5jJ (j-i^ <dai» jW^I - 1 4 

.(2 t l :5yJI) 4© OJ^*!! ^ Vf-J ^ S-^ 1 ^ © • 

^ iJ- ^ i^Oi Si ^ ^ . 

.(166 :>Ldl) 4 1 ^c-^ J ^ 

'"JJfy ^ A- »^ .If > * >'r.1 I'V'k 

Lip- <yj (^jill ji) jJ^ij ^oJj eft (JiA^a-* -ibW 4 «CJ>1 '-*i*>r • 

.(92 : f LuVl) (iij ^ OjHJi 4^31 J 0>iJi £<JJ'J 

.(37 r^.) 4© yj ot C5 ^ Js^J 



.(14 ,13 :^) <^A^ ^ \ 4 

.(1 



13 
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/CliU ci^a *_-!iS„ ^^31 (^31 o- <Jk^ > 

.(3_1 :cJUm) ^OpJo ^yi3 

.(42 t41 :cJu<ai) tQP 5^ ->r^" <1£ JiA '2-^"" oi jj ^i-k ay. 

■tf £tt 'fi j&j CL£ &> f\ j-A <&i <%i§> • 

.(17 :^j>tJI) 

$ J*->>? © ■&i$r~^ till <>i a* <^^r ^>y ^**r 

. (53 4 52 :^j^JI) 4 © $ \ ~$ dffi e| £j oylUi ^ C # 6$ 



(1 :J) 



5) c^*j£\i 



.(34 ,33 :j>Ji) 4© 
.(22 *21 igyjJI) 4© ^jywt ^ 4 © oU> y> J*f • 

:a^L-SJI ^jjVl oyLS'^j ^jJl ^1 ^ ajIju i_jU5 J-^SlI ^ y» (H^J' oljiJlj 

jLvJj (ji^l AjO^Ajj iaJiU oLii <u)l ( J^!5 j Uj j 1>=^J| i_ili>t« ^ 

ts* ^ L^i ' ^* (J* ' (.s^ ^f^J I (,_^ L«j j iJj Lj ) Ljj ^j^l! j . l^u i I j La j LSC| 
{j* S>- H Uj jju> U aJ I Cj I j LiV I ^jA (J AjT ^iJ I O bSf I o JLa j t Aj- I I ja 
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aJU^ <] s^tg-lJl Ji j^j tAiUJ apIjU J SjJuJl 4i">lk) JUJI 4) SjL^iJI : Vjl 
Jj t ,jJU- Ji j jj>- jJl lla J s- i _ g £ oSf iJlJb- jJi j t a^^JI j i ijss _o* JL*jj 

SilkJl iJ|Jb>-Jl jJUJl 

tjjL- Jllo ^J> Jp j ij»ji*Ji ^ o_^3l lla £J->1 US' <bl (JU;) 4) SiL^lil : UU 

ys jliJl t5 y A-^L^ t-U-l?- jj-o AaL>- iilc-\ JU> j t.^Xx}\ Jl AjLil JlP jili 

oliL~«Jl f-J^d AiilkJlj SiLjl (jlinljj s-j^bJl At- < y i — i J^j jj^xJl LgwiAj ^j£- 

. ^JjiJ V ^ jd\ lla ^ a>jUI 

A~o 

Jl jJci UjIJl^I SiUJJ aJ jSf I oLJJl oliJl t( JUj V fci^p- JI (ij-Jl tjjiiJi) 

a^xJI ^ a_p jij aJISCoI jli^lj cu-xJl i^^si c~JL dJJi j^P^Jl Jp j ! ! . . jJlxJ V U 
<uil J-p Oj-^JLj ^ fi^j>- ji-fjSl tj-S^SliJuJl ^^jUJlJj t Jl>JuJ I j jLi5CU a-^j^JI 
.JjU 1^>U! V j LijJs- Ujl>J V (JUj) 4)1 siljlj t j-iJl ^^LLw (JUl) 

jv^ij ~*j><j>* apL*s c~i-vs Ji jt-d^^l <l)l j^l J V _^CJl oljLiVl oJLft : Wtt 

=* * — 

. (fa^JI op jUu ^ j UU* ( _ s ^Sj- V» «ul *A«t>j J ^ Jt\i.,«»\\ 

4)1 ljj-^> JJ^j ol JSl*J (^SUj *y *fi !! . . . (JU7) 4)1 jjj I la ^-Jj 

I J fj-j ^Jl iUUJl jjIa>JI 

. ^jJl pj Jl cJJLScJ Jljj ^ j i j^wsLJl ^ jiJl J*>U- J VI oL^^AJ 

iiUiVL; li^y; ajT cjLil y ^iSI J ot-U- (*j^^l oT^aJI J ol jUiVl J 

Jl y>- Aj j^JI oLVl ola J^-^J J t A^-l^^aJl ^ L^JVi t_J ^IAj SJuJlP jj>-I OU Jl 

. j^j^^^SCII ol oUI ^J-* 

A-^l Jp _ JaJis (_g jjJJl Lajlis| J *jUlS U^i L^gi JUj V aJ _^l!l oUVl ola j 
jUtpVU U _ aJ^Sj"! aLI^JL. Lgi^. Jl Jj^sjl JUj Vj t_ aJ jj 
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iJLll*--* ^1 j^-^ ^yJl SJuJuJl iJl jJi}\ CjLVI dLLl C-JlS' L_a - 4_ w2 _^iiJ J-^ 5 *" 

.(67 : f LiV» 4® S£&5 ^illi jj • 

.(93 :J*JI) 

:(§!§) aJjSj 

.(88 t 87 :>) 4® yJer © j£=»i V] ji <S^ • 

: (il) aJ 

. (53 : cJUi) 4 © -Ajfi /(^ <^ ^ 

SiLjJlj SJuIaJI y- 1 -!! ^^j-i i<-L«^-*Jl i-JlylSl oLjVI jl>*J bJli JjUuJI ^ j 

:(J51S y J^i (H^l oljiJl oli Jjj Jl* Ua^ (JUJj ^jL") 
.(82 :*LJI) 4@ 

Ul Uj L^Ui ^ <yj .^ji^s ^1 ^ j^, ;g ^iU J*f • 

.(104 : f U;Vl) 4-jk#i 

:(|§) Jjij 

.(29 :>) 4® voVr $j ^ <a^i i^t . 
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.(24 :jUj>«) 4$ t^lUal ^JiS ^ >1 (^C/Si jjyxl • 



<i>„ 



dJJj SjjJ dJJi j iS»l 0-*-> iol j tj~>- Jmj tA~>- iJL-j^Jl Si ^jc<JI 5 _yta ^L»jI jl j^i^L 

S- » , fe~ •J l jy^Jl ,_J-p 4i j-*Sj <1) j^JJ jLJVl f-\ yc^>\ ojLjj LfJ Si ^»t<Jl o f-L-Jl LS ^*-o-> 
j^SUj L> Lai! _Jj>l j <jJ-~Jl dDu br'il V _J j t <lJ 4Ul L^-^- j yd I j t aJ 5^5L>Jl 

o j jiCll ^ i\ ^Js^/lj ^UixjVl !i-a>j t Lg-LP Vj i Si y« ^ jLJ^I 

^ dUS (»-dj^l jTj-2Jl OJl^J Ji j 1 jL_J^J jjiCJl J^l—j y j-* 

s%\ ^ Suit u^i ^ v ij^Ji olvi,, ca^lj u j^j ^^ji jl^i 01 _ 1 

M J5 Si yujl jV t l*Jb- j SAlH 

j»*>U>)M JjL-j ^c-*^- ty c c^JI j y^-i j VI ol _ 2 

LL^ j dJJJJj t l^-S' l^-^iJ ^ <J ^ _j (^) ^ ^Ar^l ^ Uj-vai bJl _ 3 
L^i>l _^p| j L;L^jJ>jj Ljoj ^jIp ^ j^oIj j 4 l-^J-p JJ? LJ 1 Jj&I JiSJ <Jl Ulv^ j U ^Jl 
^ o^J. i Jl& ^*>l^Vl Jwii (j-p fj-i^l »Vjjk S-L--J tlj-w^-ljlj Ulj^>lj 

J5 ^ Si^lj S^oJ-p JjLto- Jjj Lo y& : <^53l y 0^ l J-p jT^I J^ki j jL/Vl 

. \jj^is> V Sjci<Jl SJ~>- jJl iL^> jJl ^vsl ai ^J-xJl jSf ^ aJ 

oloixjtJl y L^J Uj oljLvi^Jl J5 LfJ ^j^xJl; o^-^ Sjy ^wsl JLi jJUJl jl _ 4 
4><^o Lo j iji^JaJl j i^Jl ^> _J->Jl ^J-p j5i y ^l Jl Uj-^p SiLSjj toliUsJl j oli~JiiJl j 
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— s 

£^L- LoJu! j^. cJa-L^I Jii j^-Jl^JI j ^}L^I ( _ ? JLp SJ jjJl 5 ^Ij-Jl 01-5 
_ 5XL aj^^ ( _ 5 1p 4)1 ^1 a _^pjJI ^OL* LjOjL ^ Jui dlli ^ ^^Jl ( _ r Lp jiCJ j 

Lu~>4 jJ (^JUlj _ a _ r gJa_<Ji iX_Jlj jljiJl ^ ^^o-L^Jl jU^P^M £^L* 

!_J jb^lJl J I Lg_el jJal ^ LjJJLJI L^lp ((^txj) 4)1 £*JOL! 4)1 jjjj ^\ a j-PjJl ^ 4_iLJi 

^^L^-ojj tjv-JjcJl A-LS-ljijl jJ* >jJJjJ ^wjjJl i_™JI jl£j i a ^ g 1? «J 1 ijj^jjl <U_~Jlj j,_>^SsJl 
^1 iilaiJl ^ (^^Sfl Ju>Jl ^jljJJ jJsjij ^ 't/^ t t^ Lc ' 'u^- 4 -* tfjlx-IJ 

i^JL^JL aJj-^jj 4)1 £^-LjJI i<obLj<_> j»Li!l ^r~>- Jj-v^l ^J-e- 

JP*J I ^ dKSJ*^ ' J iIks*' ' Cf ' J . <UJ U I i>oJ I j 4<Jaj I 

tJlU>\ JJjJlj <J_ ?c iJI ijik^jl <^>J| UJUJ^j J-** WMi (_5^' i^JuJl 

Jl oLNl iJ^i 

. ^£ L^^j (_^° J ^* J ^iS* jJ 1 t _^-« J 1 c>-vJaj 1 

4jLL^> ^1 _ 4i! ^»*>IS' 4J 1 L>_;j t4j|Jut> «_jLi5' J-sf^/l ^ j-* (»-dj-^-" jTj-5Jl ol _ 3 

<Uu Lio jj^; V j ^j<^ ^*~x5C»J I j» ^JuJ I j t ^^wu l_j I o ^-J do Uj 4 'iL? (Jj- _ L^jJ I 

jl :Jj-aJ dJJi ( _ r lp i jJJ j t^r-LJl j»">\il> 4)1 iLLl^ jjs^j ^ ^1 t^JcuJL c-;Ll!l 

19^_ 



Jj-v^V 4~il^> oLelws Lil~~l ^LyaJ dJJjJj ciilkJlj SiLjl jj-^s (j-* ^j-o-LJI iijJ^JI 

'<jHj-^' ^~~Slll J^rjJ drt^o-b-'l ^ (_$jJl ^jj-<Jl ^>^~~> <-,ji^\ 

^^J\ r >JJ U£J| oLkJl jU pJl Lol ^ ^JuJl j/Vl 

4^il>- _^i_> _ jt-iji^Jl jlj-aJt <LJ j-£Jl oLVl I (jJ-j-Sl ij^H jl - 5 

^ ^'J^>\ {y> ^\ I > _jj jl 1 4j_<>j>cj V Lo oL^ I J^>o ^ I jiiiw LI _ io-Ji^ L^Jlp 

t^Ij dUS y J»-l j»Ja*Jl jT^lj t«JU<a& V U ^UJI vLr^' V^' 

j»i V s^kJi i^jJt i^JJj ^^ji ot^u LS Jc*}\ jU*Vi ou jl jji: ^iiJS Jl^ ^ll 

. <J JajUi V ( _ ? *5> ji yVl £-~^V VI j t Lgii^ ^Jl 
jjfc _^>- jl i<s*Lp- «Lf- 1— >b53l IJL ^ l-fcA* j* 2?^' »>j^*J 

il^jj aJLjI j»JU- 4)1 ^ (^^JlxJI jUupVl i^Mai J^lcJl Jajlj^ j»ljx!Vl 

(--ilxSGl IJLa ^ Lb IgJ o^yl ^Ij ( i j ; jwj>-l («-frJ-Pj *si* ^jLj ji-L^j 4)1 

j tijyJl <AJJ1 ^ iilijVl oVV^ Jij jT^i3l ^ j^aJl ^ - 1 

^^jJ li dJJ JJ j t ^ j LJb J jj j& I jT I j V i Lj-i ^jcJ I ~J L«l J t U. I ji 

ijj t UjJ 4^«>c^Jl olfl j-aJIj ' Jjs-I j)l ^j-^ j-»JL> <wijcujl iJl jiil j./»'.ll - 3 

t s J_x_> Lo^-j 4_Lj L«-f- 1 j<a '■ 1 1 f-ljJ^s-l ^^-j '(^l (JL-wJl SLpI ^0 L J>\ I g '.^ - ' 

S—Jl j-SJl CjLVI jj-a t-iJs jij n^--*Jl ^y> j^aJ^j V JiiJUl j»j-»J<J »_^-*-!l j' SLfrl j^j j 

jV t^yljiJl (j^-Jl ^ -i=-l j!l ^j-s^> j-o-JLj iiLcuJl ajLjJJI ajj_jJ I d-jjU-Vl j J^j^SGl 
• 4)1 J (Jlji! 0j*~j£ L»5^ t Ui«j ^^"-^ ol 



jJUJl jl iiJb- y j tjJUJl 4)1 aJjS' ^ li*>UaJl dJJS p^Slj LJLp JpI jvj^I 

V Js* dr" j - ijiJlj ti^Jlj j <■ <So*>LJl j lipLJl ^»Li xs- y>j (.QjJl 

^jjk ^e- ij^xJl j mill ^_jL5" J^UjJI ^ iJUVtj iiJJl eJ jj>^ - ^ 

j~Ju J> L>~i ^ ^1 ojliJl i^J^Jl jili^Jl ciJij^ (.IjJMl _ 8 

jU) vi.^£Jl LoU/l vJu^Jlj *Li)/lj jUJl UUi J-ii" jJl lI^L-SMj ol^M 5JU- 
V ^1 LLalJl y> oJia (-Aj-^ y p$ Lx~*=r p-jS&lj oLJ^Ij SL>Jlj jjSJl 

jl <-^JlS^«Jl |» jJj<_U *i (diJjjj tSj^iL^o iijjJaj >uJ_aiLi^j oLwNl iJlji^if ^s^jxJ 

.(L^Jtvilj A-aU- iJjCO jJjCo ^^xJ I oLjla'Jl ^ij^ L?'^ j^ , '"'- > ^ j* ^fc* 

j^j^iOl jljiJl ^ Jid j ( _ jr <Ji*Jl j^-^l oti oij^^ ^r^i - ^ 

aj^I jj—^ ^ij-^ aJjU^o jjb ( _ ? *LJl ^^idl oSf t a^frkoJt aj_^JI ax^JIj 

iL5>Jl ^Jl Jj<j J-s^aj jj ( _ 5 ;-~5jl jJbJl jl5 UJ (jiJj lO^jj Li5 iyJbJl ,JjLi>Jl i^iJi jj 

— ** e- ^ f- 

AjNI j?~JiJ ^ SJiiLJl iwoJuJl Aj^JaJl t»_iL]s> jJ jj^o L>- y" ^ki I JJ-*Vl j-*' (J^ (_y* 

Ailij^JI Aj^liJl Iksi- CUJ jJ ( _ s ^=- kiJJi ^ ^r 5 " ' ci JjUs- y jXj M j^JI 4jj5Jl 

u^-Jj ^ j jvJ^iOl jT^I J}U Jlp ^ La IkiJl oV tdUi Jj<j _^iJl J> 

( _ r JuJl jUj>)M Lai .j-^Ul Jl^ ^J-P 
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Vl ^^^o-LJl jU^C-^M i iii y_ jl jj^J V dJLJJJj 4 4-JL/5 i^jl ^^Lp Lislj jlj 

.iiiLJl ikaJl ^ bs^aj] US' iUljJl Jpli>Jl y> CoWl ^ydalil 

. <d J^lljl H y^S\ ^JlL* }jAs>- ^Jij 44jUj ^ J5 ^ A^llJI 

J Ji^UJl ^ (J^aJI / t/ JiJ| /JailJl /^l /^^Jl /^Ul jUpVl) : Ji* 
tU386o) ^U^Jlj t U306o) <>« JSj t U255o) ^JLiil c;^-«Jl o^Jt 

tU403o) (J'SUUI ^ J5j iti^Jl *U1* y U388o) ^UaiJlj 

Jl>)lj U471o) ^JU^Ij 4(_a456o) <^y*UiJlj t U415o) jL^Jl JU> ^UJIj 
y^lj (_*544o) ^Lp ^UJI y> JSj, t ^ ^>^s-5l ^UJI o^Jl *L1p ^ C*505o) 
U626o) ^ISLJI ^ J^j ^f^W ^iUI o^JI *L1p ^ U604o) ^jl^JI 
<>« U794o) LS ^ J j)\j <--!£j>^\ ,~LJl UjUl ^ tU660o) f*>LJl Jl*p jjI 
^^^-Jlj <. l Sy*^\ ^--bJl O^iJl ^ (_*885o) ^La-Jlj i^j^Jl dr* 1 ^ 1 OjJLlI 
j ^\ (_al270o) ^jJ^lj <. i £ J ^S\ ^UJI 0^1)1 c^Ul ^ (_a911o) 
,j^jAi\ p-o^' 6T^aJJ ^y<lil < q~p y> <j 5^ LxSCJ 1 c-k..t.j j t^y^l jLa tlJWl 

:JU>e^Jl 1 JLfls \ (j-Wi jlSj I lii jJ>JLo LULL) ^OjJJs-gJI ^JLp ^^waLiJlj jJLp 

t L^J jL«i j J^?fc* t^j^lJ^iJl 40jJ&j^)l tjlji tj^yplj^JI 4(_£^SljjjJl t^yOiljJl t^UjjJl 

^US' J, U405o) ( _ s — JjuV 1 fj>- ^(olj-^ 1 " J 1 (-*255o) Ja^-UJl ^Ji^ 

^aJIj t«oT^a3l y^l^" j (((^jJJI ^Lw-I" ^ (_fc505o) ^Ij^Jlj t«J^aiJl» 

(_a>1359o) ^jj*y>- \i \ <.«v_ r; JJl ^jrLi^c)) oj-j-^jsJ ^ (_a606o) (^jlj-Jl 

^1 jJLlSw^ I JL«^>-I ^ JL*j>«^_j (. j^CJl jl jJJl ^ j-*l j^Jl" is L—Jl 4JL& j_o 

t-Uj>-! ^^^i*- t^jl*Jl juj>-! 'JaVI '•'Sj^ ^' Ju^j 

J^~~r_5 ^ i^i^i ^—~~*>- jj,/t.'-a t^jjj^Jl lijAJw ^ah.^a t4jL>t_i 4)1 jLp 4 jU^J—i 

.^j^ij^Jl iJLa ^jll iL^I olilvil l_^iUi>l jjjJJl jjjj^sU^Jl ^yi 
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iuJlj jTjiU ^^J-jJI jUv^Vlj c _ r o_L>J I id! ^^wiL ^Uxj&MI oIoj Jij 

_ c— ^ jj<j t /» 1 95 1 ix— ^ Sy&UJl aj^Usj j> jLJl iJ5 J j^o .i— 5 ^Ja^Jl aj^xJI 

i UjJtxJl CjIjLJ oJjl jJl oLjj>sjJl jj-o (J^«J - ^-wo-L^^Jl i — )">UaJl ( ^jo ^-P ^yi 

oJjL^Vl ^ Jb-bJl (_£-ljL ijlp CjIjLJ C-oISj t4jjL-j j! ^J^^-i liijJO ^d^^ 0 (j-" 4j!-Ix>mJ| 
jLxil kf>-\y> ^ jlSj t l j~»l~~<d\j h^-l^Jl lj^— JjjJl SJJaJlj ^jb^Mj 

jJaxdl j i>^l jjl 4>c>Jlj A-JaJl A^ISGU j»jUJI jjJ-lJl iJt^J j-*2XXi (5 ^"A— 1 jLo ^^cJl 
I j^^a^J ( j^wO J-alS' J^- Six— Ij (^Slx— ! Jl— I^Jl jLxJl jj^lj jl^J c^j-Jl 

( ^ r wj-I j o ^p ^ <U)I iijL;) Juj>tl^ jitaJl -Lp jv^aI ^jI jjXSjJI Six— Vl jAj (j^jVl ^> j!p 
oLjNLi jLs-JLx— VI (j-~^>«-j l^-Tj <C\j5>ju*j aJ\j^>\^» jLS' ^JLSl (2_«jLiJl <dj U 
<d)l Jl— 1 JUwJl IJla ^ i-j-ta dj£s i*JujjA\ 4jj^xJI lIojU-^Ij ioj^SCJl ioTjiJl 

.c-l^>Jl If* j bp ^y^j b\ (Jl^ 

ui> ^ Jjl o 15" <^j-!lj tSyUJl 4jwI>cj JjjxJlj ^.uxJI i— -Ua j, i! JjLJI jj-^jJI (<iI)I 

^ Jujjjl ^ ^Sll IJljj JU-j JU=>j ((^/^l oUJsj jT^aJI jU*pl» 0I>~ UlxS' 

. lf>- j U»-j Syt U3 1 I?- jx~— l# 1p o Li Ux! I j o I j-*s> 

iJiisJ Ij_;ap j c oytLlSl ix-al?- _ <Jj....y?Jl <J^-> ISLx— I J-o-p (<u I <u^-j) (^jl j^JJl 

.((JJ^Jl ^j)) jljXxj 4jLHj ^ L.lxS' i^aj^^xJl jAjVL) 

Lji5 oij^>- Of-L Ua^xJ Lj . .,^o \j^y b^Sj 1 1 k '. W i ^^jj^Ml ( _ ? a-1x^<JI LjxJio jl5 ^jXJl 
ya oJlx»I L5 xJlj 5 jj^LaJl aj«^oL-»- ^ ( _ ? x1p-j ojl^ iLjJs oljj-«o cLUS • (J-^-^L 

SLS y>- Jl^ LjJI oyU Jiij Ulk.^ ^ Ljx^i) ^1 oLo>=xJl ^ t^l955 ^1^1 951 
( j^> JUi> ii ^>t^o LWj jJ I jp LLa oj 15 j i (J^-Lij 1956 4X— ^ c~*j j I j^J I 

t_i^lXX^ ^ ijio^Vl oJl^LcJI obV jJl ^1 O ^il— b ji ^-J^J I jJb diJS JbtJJ 
jjXS'JlSI Six— H\ j»Lo)" iL^ai SjLj OjJj j! ^ t/^^i tX^Jj^j 
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l-^^ySl SJ^uJl oU^jU (j^Vl (^u 1 ^j^j>=j 

<L-o*>L^I ijjjjl jj^jjVI a-i-gJ f-L^jJl i^A g ,/?U i_jl_s<aX*-! jlScjU-Lj 1 ... 1 all 4 ,. ,/?.a.lL> 

. JjJ-Ju £**s>-^ pIaJj <ui-x-oJi ^ S ^x**woJl «u^JL»J! <Lj 

SjU<a>Jl ^^yl* j^aljJl jia>JL ^,^ < i, /> jjj t ioftljiOLj Cj»">L^I ^ <_*jj>JIj 

I jlyUJ ,^JuJl jU*)M 
ijJUJl Jj aj^Ij ic-L^ Oj^j jl <>^h ^ pij^^ oT^I o! ( _ r Lpj t-ciLoj 

Sj-^>b>=^ ^ ^^..^.aJ 1 (jjlp j_^5Jl!I ^a^JI ojLh-s^ ^jXiL^a^l l _ s ^>- t<L*ajiJl sJia ^ ttjJU>Jl 

L. c r wJJl ^JU^Jl ^ L^J b\S j»1998 iu- ^ oJlxL ^ijj^l ^"^UNl J^^JL. 
£VI dUi Jju ^iUu-l .U1418/11 /7 jil^Jl) 1998 /3 /5 j,jb 5UJI 

iUi»UJl CU>-Sfl C^5j *>L» 

(.1999 /10 /6 ^jLu jL^-^l oLw.^ ^ (jjlj-fJI (»L^I SSL-Sfl S^^Jl i^=-^Jlj 
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ijy^j, t Js^-I U (iji L*^ «UJULu ,jj\ ^» jl_ji£> cu>J (_»1420 /6 /26 Jil^Jl) 

iiJliJl oluJl a^U^ fj j£L> ^>\s> ^Sll ^Uix^l JJ.L dJJi Jjuj 

tA^^iJL ^oX^Jl ^JjJjJI J-Lu jltl jvJ^^Jl oTjiiJ ( _ y <jL>Jl JUtlP^I iiL>- ^ 

^ iJjiCJl oL_5U a~JuJI oWjJI fib Jl i>j-Jl iuJlj j»j^Jl oljiJJ ( _ r JuJ! 

(j^io ^jJl i_s* ^ iai>o (jJs yi^^J I cr gJ^n J^U^ jjJjXa^JI (jjJLA 

J5 f-iji^bj JJljjJl U^Jlslj-Slj c^LjJl U^sLL^ J^LSCjj (Lj^jJI 4JJJI) U^j- j i*J 
i ja«JI j I ^j^IjJI o^l ^ VI o ^1 SJ j53l jpU=»J! ^ JjU jji (J Jlp U-^> 

. t_~~>Jl Jo jj! 

oi* oJli'j t^jjJl (j j-lxjlj LjjjjI ^t^j t^-^i " y (f>2000 
SJl^uJI a^jjJI ol jl«)M SJjj J5 ^1 <, joJ ^1 jJLiS' jl° ^ ^Jb^l Ji J\ 

• (( JJ-" j_5^-p Jj^" ^jjJjLUI 4j>t^oU oLa)l>- ^ ^ ..^r.^V ^1 

. LJUJI oLoljjJJ UjL^jtJ I^ju J^pI cj£ JiiS'jU 
tLaJj^Lil j»Jj ( _ 5 Ip ^ ^J ^yJj^l iaL>Jl Couil iLli ^jL-I Jj<jj 

^-liL>Jl ^ Q^Li jv^jUtlpI {j£- {jij^ <s j£ ,jjJ^*L^<Jl O^Uajl C-Lii j 4AJliJl iaij>J! 

i^j^^Jlj i*j j3LJi\ ^MpVI JjL>»j ^-«-^- Ul i^-jjJ (^dj^' oT^aJl ^ ^oJUJl oljLS^fl 
J jJj i— iUoL jj^lai^JI j^JLa ^^Jlp cuiip Ji ijyJl JjjJl ^ J-; t ^ j-<Jl j 
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ioUiiJlj (j^^Jl jjjjjLkl! ( _Jj^\ obiJl y JS^ C~»U> ^J-fclJLdl £^>JJ j . ^j~S 

iLt»-o iJ^waJi |»l JlvaJl ^ CjVUsj'VI oJL* j»J&I {j> j\Sj . I ^^dS" |j_»j>- lilli 
SjLj Jjl ^ t/^La- 0 (.jJJl (-=01 1 ^iC j^l^l SL^.'Vl l^jtal (j-W^ o~-~>J 

Jl 4^jU ^ ( r 2001 /2 15 jil^Jl) _*1421 /ll /ll Jj 

jl jJJl l j r & j-«Jj_A JJ^JlS^i 0JJ-L»J| 4JjJ_oJlj tij^- J t ( _j^>LljJl ^ J-? ^\ Lg_Laj 4 j JjJ 

Jip ^ j& (^iJl ^iLj j^^ljjl il^>VL> cu~iJl 5 y^UJl Jl o ^iL* oj_*_;_j i^^^Jl 
JU. J olJu (^2001 /4 /23 Jilj^J!) ^1422 /l 1 /29 ^ *Us,lj 

(jJU;) 4)1 >Li jl dJJi ^Jj^-j (,((^^1 oljiJl ^ *L-~Jl cjU» oIj^p cj>J Lpc<w>- 

. IgJlc- j» i_>~~>- UxJl 4^aj 

^yts j iL^jJl ("I^Vl oJ^^rr ^dJ^T S ^ Jj*il jt-j^r^-!! jl jiD ^~il JJ I jl IJla (4)1 
^ *>L2j dJJi Jj<^j jl (^jJUj) 4)1 <jL*fj t^jj^ 1 <i;>^v=> j»-*l Lp^~ -I aJujLS' 

jjjjl y> ^ dJJi J^"^ jl J A>Jud\ oJla ^ j^J Loj ioVl jl j <CiL™=- jlj^> 

j^-lj tJ-j^-Jl s-l_^o ^1 (_gil_gJl J S 1 1 f-\jj ^ 4)lj tiiJUi J^i^o (jJ^ jLf-l 

.j^wJUJl 4i wU>Jl jl IjIj^j 



Jijji>t*Jlj t <tL*jJ '^^-'1 J*"*^*" <-^* ^ t_S^" J"*^' 'J^? 1 *-*-^ i_S^^ 
ijJJI) : Lgj t_^~J^ iiJJl L j-ij 4 i 4j^-tJ I t_i^A«Jl 

'. H| Jiii iJuJl aJIS ^jJLp §g 4jJaS ,jjJl 
.(9 :^JI) -4® 5>M- $ ^ © <>^ 

(^JJI CijJl ^ j*jUJ1 <U)I ^jI^J J^IS^I Jai^Jl 11* Ji*J Jij 

Ul cUsi jJS oTjiil JjaJ aajLJI ^y- jJl jj^? J5 oils' 

t jJUJl 4)1 f !>IS <oSf 'jfj^l oT^ill jl^U JjiJl jlS La j^j 

:jp«Jl <«J ji <bbS j»i^y> ^ H| 4)1 <JjjT til! JJ j 

(xifi ^ ^ $S [£2 JJ (Jsa 

.(24 c23 :SyLll) A® 

Art 

^^ii jb>>~> \yC& Ai»J\ii ^jJyj :f|| <JjJ JjJI L>_S 
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t>* L^-'L? S-^l-A^ 4 jj*u _r-°«? ipL* cr ^J^> v_i^y_>*i pj 5 • till <JI 

.(14 ,13 >i1 j£ % % 4 1 Jj it 

oyLj ^ til* lyk (ji ^ 6*^1? J-^ 1 o**^ gj! J^r : Hf Jl «j 

.(88 -4© £s-^ uf*^ (^r^ Jli 

.(34 .33 

<_gl <. j-^Ji ^y£S IjjLiw jlj Ju <_JL*j -Obi <*-ij^>\ jTj-aJl jlS" LJ 

^Jl LUaill 

*y 1 ^/ IJL* j ' 4jLL>- ^« V j <oJu ^ JisLJl <u;L) !>\i i Jj>- <d5' _y& j il^J ^ yC 
Ua>- d)jj jlj-aJl LJjbu" ^yJl LUisiJ! JjLo jl (3 j-U^«J j^->, c <u>l ^»">ISJ 

"Jj^jj -till ( _ y Lo -Uijijj j^5i jlj Jj V V^-*" J-^'j' ^5* J' tfrU-Jl 

4j*>LoU»j di"jJL>.j aJLJ*>U-^ 5^>waJl Jajlj^iJl ^-si>j j^ (jLJ^fl jl U 

t_JU^ Ji«u ^1 j - 0*>UbuJI j t3*^>"^lj ojLjJI j oJLijjL AiLcuJl LUAiJl oJjn j 

Jali lil 4 41)1 <_jLxS' ^ jU^&Nl jj-vs jl ^ _ ^^Jl jTjJjJl i!L*j 4_J j t^jjJl 

i «AjcJ| jj^o '•(^"^ ojj->-U t JJLxJlj o J^ju <U3 ^JiJl jji tjjjjJl ii> I ^XvJU> 
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\ y\ (3>JL> jr^pbil J-*^; Lw> i<b I j»jxL jJ c<u1aUJ1 a^ss^1}>\ a^^jJIj i^^^^-pVI 

.JA^Jl <J $g <&l aljT ^ ^1 . . .uU^Sfl 4-JU4 Lw 

liJLP iHf 4)1 oLjT Ji <du*j ^ J j~"j J-^ j 4<ujI *W dr 0 l?^ <J"^ ^ U^>l j»JL»J (j-^J 

cools' <t™*>Jl ol^*=jtx>Jl oJla <jlj tSJL* JL> jl S^jJL 4J j g .** I <u^~>iJl olj>u»^Jl ( ^« 
Ji ^>t~Jl jlS" ^oj ^ 4l~*j -i^fe c5 ~"_j^i tj^-lc- a^s>- jjiCi ^j^- ^> j-aJ 1 <ui L*^o L«jli 

^ <Lju ^sp LS ~~ : £- J 4 i I 4j Jjaj I U ^JuJ I ^y> ^ <UJ I o LjU L-JaP liL-a <ti £-L 

sLisl ( _J-P 4j (3 jjIj L» |*-L«Jl $H <till alkali L> : la & IjLi <ui ijb Ji t_JaJl jlS" ^oj 

jlS ^ 1 *W^' f - ''" 5 *" ^ (•'O^' oTj^Jl jl jJLuj' j to j-^-f- 

I jut 4 1 jij j I jjoi L^j It^Ui j tij^l 4j~L/2jL!I i«i ^Jl I jJL* j Ji <»_> jjJl 

*■ * * . * 

}j>*j jl jjJ <■ j-1p aj<-;jI Ax* tUjli ^Ji^xll lJu JI^j i«di» 

1 ^ liUS ^ii Jij 
jljiJl ^ LJ I jUcP^I ^ 4_J'j»^" (j* \y~^^ 'dJUi ^ Oj!jl>wJIj Uj^JiVl ,_^>lilj 

(_$j>cj 4)1 i_jUS' (^JJl Jl^-<Jl <bLj 4^^531 jijiU jW**^ L«Jl>»j 

o-^^Li IjjL jl jLJl ^J-* ojjjill j (, <p">Ulj is-UaAjl j»-<J ^i-ff' 1 ^ i<J ^ ^Jt j _ i_J jjJl <b 
jJUJl 4)1 4J^I <.ejy>\ y\ ^ Ij^^o ( _ r lo pj/Jl jT^LSl jl ^ 

jJUJI c-dxSo! Ha <J ^^aj yl (j» Ui t jj-^*jM *<_SjLJ! 

jl ^SJl iJLa ^Jl SJ->sJl j j^i> j^jl ^y> (J^^ 1 jL~jl LgJ^o jla'.^i Llj Jl ^ *Jjlj Loj 

(.^UJaj j 4jLi ^ j>**-° jl j^Jli t jU^pNl i—Jl Ljlj>- LgJ^o lS^HJ jt-dj^JI 

tol Lji oiLp ( ^ r « Ljj ^ajjj ^ (_gjil (jjJ-Jl J^l j* (j-* si J?><^> ^ J?^*-* *j< 

t J-jjjDl .^y^-S I sjj^i j^jw i S^LjJl j-»l_jlj t SJ-JbJl LI yfl 5l a-^> j^j<-^ j-§i 

^Vl ( j^o JjJjJJ ^yitjjUl <U^>I ^jCUa.1 ^3 J^J*- 0 44JjLkJ! jJ I <U^>tJ I 4jLxjjJLj 

LaJIj^- jL? 4_4 i i' j t <U-^jj ^jLJI oJIpLsjj 4 Lgjj ( _ s ?-j c^aIj iS <.a^\ Jjo i^l aajLJI 

^xl I 1 g" . I jJJ 4 Lg_i ^^^iJ I (j-" I J% kilj J>z5j C 4j^JLJ I ( j^jixU 4j Llaj>- ^4 4 LgJ Li* J I 

jLk^ill oUL>ol ^Jlj tJJLj^l L) ~kS\ <_iJUlj JjI^>--5 ,_Jl sjjJjJI <GljLi[ ^ 44^^-^! 
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^\ JJjt>w*i J Ijj Mj aLjIs ol^ji; aJ jjj JLju OJijb>«j t A^L^U^JI AjljJj ^ y^Aj 4 LgJj 

^ j to ja\ jJi j u jiCJl ,JjU^- ^ JjJjJI ^0*1 AJljLil ^ y?^* 4 apLJI ^>Li l J^-j 

^ jju<-« t Ji_j j^>- ^ tlUi S-sIpIj tjjisJl t-Liilj tjJLiJl ajIj_> a^I ^^jijl-m! 

<Lj*J I j 4 Js I j^aJ I J 4 1— » L~J-J I J 4 j-JL^J I j ii_*-J I JjLo 4 i_ «-*J I j j_o I y* J_> J^*JJ A^i> I yC^u I 
dJ-li 4 AJIjI Ajl JSj 4 43 j jj- jjji <_9 y- J^J 4 <GUi5' ^ JS" ^ 4jL!lj 

. (1) «j^Jl lp JLp jJl^ Mj ^^ito M» oT^ll II* ol :^ t _^WJl JjJL 

^JuJl jl^pMl ol Ml t^T^Jl jU^Ml ^Jl^ ^ La* *L-UJI ^ ^ £lU Jij 

^JJI t _ 5 ^2xJl j L5r Jj«-ll ^JiiJl ^ Ml o j~>^\ aJIj^- U (J CjT^aJI 

<jLJt>y 4i\ j-oj ^ 1 ^1 Sj-pjJI ^ T-bji LijJL-I ^_^>li ^LMl bJ_» ^ 

. S^w^ A^X£ L^jLiuwj <Lj jS3l j> jJl*JL A_i (j-^Ul ' AjUjSCo j j _j^Jl jl j~ "I y JjJ-*J| 

aJ Lj^iC« j 4 j jiC! I yp djJc^i is>^j^o ajT i_iJl jj-a _ / iS'l ^jIp jiCJ I ol ^i! I 

oLMl hJl» j . A^l^vaJl ^y> LviMMi 4_j ^JlJ o jjS <_£ ^>-l oLj ^1 4il*i>Mb jjfcl jjsj 

jL^-M iiy Ji ( _ y Ji*Jl oM tiUSj toLJt>U ^LJI LS Ji*Jl jL^-Ml J~S 

A» . JaJLl j 4AJLJMI oljJLiJl AjijJU>^<J I jjaj caJL^Js ij-oj Ol^lS aL-as^jj jLJMl 

^»LLo ^ o^Lj- jJ a_J j^LII oLMl diJj d'\ dUi J-S'^dj • j-^JI cijL«_<JJ A- r «-S'l jjJl 

jJlP j tj^JiJl jJUJl Ajlj^j jJlP j 4 jUJl ^IJbl ^ A^fJMl 5 j-UJl Ai^Ja ^ JMj^Ml 

oJl&j 4JjJl>- ^ jI><Jl H» o^LpI ( _ 5 Jlp j 4aaL>- c5 1p j^li ^ ^vJlj^JI jJUJI IJla ol 

^ ^ i* . ^ 

LoljJ jl^ La ^ j ._ dUi A-^-al ( _ ? Ip _ LaJL^ _j AiiJl jUsl ^ UJi U^i ol ySU-j M 

J oLMl 4UU; lj A_*iUl aJj5v!I i_jjbt«Jl ol Ljlf- 

L§ia jij ol ^%-xMl iol ( _ y ip 4_^>-j j^Uwo j^laj ^ aJ^SGI i_ijU-<Jl idols' LJ j . -aXsI i — jLxS" 

^y) ycSS 4 A^j*)Ul ol jiM L 0_J^j3^J c jJ jJi 4 ( ^ ; -<Ji-~<J I f-LoJLp yo j^j J^rt" t^* 

4^^! Jj-v^Uj 4Ajs-L^>wJI UpjjJLp j 4a_o^jJI aJJJL) ^»LJl ^>LJMl JJl* y> 4a1jI ■ j LlS" 

jL^ l y> ^jjjjLvJl ij-^joj 4 ^™jiill jjjL«JLj t^j->«ii»Jlj ^^ULj 4(Jjj-Jl t- jL— ^Uj 
4^-b>cj L>^ ciiJS j-p j 4 ajU^SCsj 4<l)_^3l ^p as-IuJI j»j-L*Jl ^ ^j^-Jl j-J-^JIjj t^j-^i-Jl 



.(2906 icloJi^JI) uT^]l JsUi J **r (D 
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Col ji3l j JjU>JI ^ a^LJI cJjU^Jl JS" ^^3' <_f«-^' jy~ir Jl Jj 

JI^j tjj-«Sfl ^ Ji" ^ 4jLa»JI Jl Jj<j jj jJjJI jl Uj ySOj tJ^JjJl 
^ j«-j_^ll jl^^ lT*^' ./r-^' JU~° J U-^o=- *Ai t _^~*ol ^^Jl y <*LI 
^-JJl jV dJJij tSj^^ScJl dJukLLjij iSJu'LJl iJikuJl L jJ>jyLl\j (.cLjJiJl : i— iJ» y 
y>-\ LksM ( j^J j jl y r \ <ui t->Lf 1 ( ^<J lijTyjJl 4jSM i)Mo ^v^i (j~ o>J Wj-^i '• J -f=f (_5^ 
.^jSOl jTotJl J^U- ^ jl V ^- — adl J IkkJlj .Ji^lj 

Colydl ^ ^^JsJUI Nl aJ uikjj jl "*i jlysli L ^J J JI jU>*>fl L.I 

<u ^jl t^JJl i|tJ^3l oTjiJl ol oLil : ja ^yJjJ! jl>^)JL) ij-ALJl j*V cUij ti^JbJl 

'^y j- 1 *- <_M 'uss*^ 1 i>* ^L- 11 **1 3H <Ji 

Jjoj i^JiJii i j^c- Jco Nl <tJl J_j-^_jJl ^ jl~jNl ^SLcj j»J L» j_ ? So'l IJL& JiLb- 
j_!L>Jl 4)1 ^ ^^-j-; Ml IjJ ./? i 4J j j sfiij jl JiL*J ^j-SIoj N IJl&j tiLjJ? olJ_»L>*-o 

.jj-^«Jl f-^jLJl 

^yJuJl jU^Nl JU^ ioliJl 4~»la2ll jpU^Jl i-jLi? y jj^->, tAi cUi ( _ r U- j 
Ji>- c<j^Ul jJl>- :5i*iJl UaLuL c^Jlj *U>llj jJUJl oU ^Lii-L ^,JH\ jlyUJ 
£-A>J jl (^SUj M LUaiJl oJLa oS/ dilij t4i*j ^ c <lIS" cUi *bilj jLJ)ll jl>-j t«L>Jl 
.^^JauJl iU- y> l^J jl (j£*j ^ i^SUJl fjWl j^ p$ ^yj t jLJ^I iiljiV S^Lj 

^ 4)1 ^ j^j j»J^«JJ t L^jLvil j cLiL>- iJjCO (_5-Xj=-^_J 1 JUx^ ^ oU^iaJl iJUCoj 

j I (j^-o-J 4) I J j^j i_5^i ' ' ^r*-^ <£ Co ^L>- ^ j I t a^j ioT AjT 

^1 L^i C~Utf j Ji 4~~JiCJI ^» jL<Jl i) I "i( 1 iJLi>Jl »lio ^1 cb^JiJl oJLa c^Jj-Lj f-UjjjN I 

■ ^§ ^ ' jl <ul (-jbS" ^ LgJ SjLil i j^- j i j>^*J j 1 iilJbJl 

4)1 i jbS" ^ ( _ ? JoJl jl^pNl LUiiJ (j^ycdl ^ XS\A\ y> Jo *y U^J La j 

i>JU^> ^^Jlp Jl^Ij (5joL *>y t-ws-^J JoL=- t ( j^2-^JL<J 1 J-i ^yi Ml 

Jj-I jJl>- ^1 1 Ajbilj j _^SvJl jJu>- ^y> j»-j^SCJ1 jl ^oiJl LgJ ^ yC ^SGl LUiJaJl 

y cUi ^1 <.ojj£s-<d\ ^J^iCJl y^l^^JiJl ^ JuJuJl Jl t^JUcuJl JCJNl jj^c^Jl 

.4)1 i_jLS" J SjjIjJI iJjiGl cLMl i_iiij^o 
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jajj Ja** («GLLi) » jbfc j djljLc. UjA ^ui>j4 (The Orion Nebula) jUaJ (Vjj*uJ Sj^a 
Jfitilib S.jJ§icJ ^UaJI ^jaaA jj* jUbyudj4 yLkjJ) »La»^ <5jij*a iiui 25 ^jx 
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*ULJl 

'. Jj Lo^S ijs^jj 

Ojjljjl iJ_jS\Jl Cjlj'Vl 01 AjUwsl i^jJl < «S _J^J I jJkj 

^ £jj jJ& i_9jU^ jLj^l <_£jj U f-yj} 1<U)I i—)!^ ^ 

Jli t (1) «lk»-! JJai uU?li «u!^ jTyiJl ^ Jli : l^Lo i|§ 

ijb *>v>-L} (2952 :lU.o^JI) jlyiJl r^bS' ^ ^Ju^Jl *>->■! (1) 

.(3505 r^O^O^I i^l^^ 

.(2950 :d~.Ji>Jl) jlyJl ^ ^Ju^l (2) 



t«b IjJu^li i_jIiSsJI Ijjk ^ ^£5 JLj L> IjjvJ|» ijliil J jij k?^!^; 4)1 i_jIxS J cJi 
4)1 J-^j i_~>~~<Jl J~*-^ ^ JS J ji Jl bbx~*l dili^j . «<bj Jl o jlS>i o ji y6 ^ Uj 

Jlj OlJsJl <J Jjju M Ul» : JjSl! ^ JjiwJl ^^Jl J t(ii^) ^ ^1 

i_jj-^Jl JjiJl Jlj . K^^^iJl J JjiJl j j-o-Ii«J ioJ-<J! CUij.il J-aJ» : Jl~Jl 

.«4)l ^ <>.\j J\ j* UjU t^^idl : £J>-SM ^ <ijj~^ Jl 



^ t (_j jjjJl jj& tloJ^>Jl J j j-s^2-<JI ol (jl^L-Jl i_15 j^Jl I j_» l-jU^jI oli 

fij^JLt SjL^ diJj JSjjj ' J j~iJl oU^Jl j jJl S^Jl Jp ^jfUJl JikuJl ^1 _^Jl 

^sU^> Ji J^lj-b^t OjS JaJl J^i-> IJl* ' J^' C_oJj>JI J COjj 

^y> £^>«x!lj ^j>- jj L-a ( j~«jlJlj 4jl^yaJl (j^o-i d)LJ Jp ijj Ji L> jl j»-gjli lLJJJS' .Jl~J| 

ii-jJj>Jl J ^-oUJIj '£jjl J-^ j-» UJt t^^L^-Vl t^ljJl; ^^r^' uT^iJl J Jj^l 
tUjIj^Lj Ljj Ij'.W^j iiUl Jie- Ij Jai Ji IjjlS" ^^l <U^Ij>- fibl ^^AS 
5^ <ul J j--* j Ij-JIjIpj t<Jjj-Jl i >L~»L; Ij^Jlj t^yjj^JI ^>JL>wJl olil* J* 

4j I jj LjC^i I j t Oj^uijj j»j j^sJ I <j I jJL) I jJ-J J-* J o jj*-»— »> j c jJ L <J j-v* j-*J I J-* j ' J j* 

I JJ ( j^J (jis^J t O j;P_J ^ 4jJj jAS i <C1^ Jc^ 5 ^ I 'j ' *j J J I J t^*' 

L yjLP ^Jij j-^ap (^Snj jJ j+a*S\ ji j i^>L>- jJU iL^>-^U JU^o <J JjSsj jl cUii JS' 4J 
_ L^J jvl>- Ji j LS" ^ I ivLa L>J L J^j* ji j jJ 1 jj V I jj' IS" ^-gj I j c •lJLjkJ ^ JJ IS 
t <l!s> U-J I 0 1 j j-^xJ I j 1 3 -L^ LaJ I JJ LL>J I ^ ^ \£j _ I j»J L«J I J Jj ' ' ' 'jtj^ ' 
i_jU>wI ^jXs- tJj>-l ^lS"jJl cJJi jj-o j»J^o j t . . jA? V I j ^LajVIj t a.<.>a> J 1 jLSoVlj 
i_jU»=_v?I ^ ^^iSCL! J jj-ij ' ^!>Lj!>U jL^ij'I j^e- jlS' ^ » 1 1 jlj . SJiUl oljLyajtJl 
jj t^jjjj^Jl ii^S^iJl ^»^Lil>- j»-gjv3j cU-ljil 4)1 ^ cS^r-^M oUJJlj JjUjJI 

^ji 0 j?-j ( _j)Lp jl jiJ I Jjj lii <d I jJLSvjj 1 <lJIp I j ^oboj t <u lj U j» ">Lu^/ 1 I jJj>-^ Ji ! jj IS 
<dS" liJLli ^jLxj y olSj iS^jjjl jjJj cUjj t ( _y>!>L^'Vl d^Jl BJj^j c~;iiJ t^j>t :; >^v5 
i™j ((oLLjij^^fL;)) Jj«j U-i i_s ^JJlj 1 jjjwJL-^-J I ^^Jlp jj^a i^JJl i_o^Jl j£Li}\ IJl» 
^j ^j t( ^P Jilll ^ ^JJI (jj^JI ^1) JJl^l ^ y> SJ^UJI oV^LJl Jl 



4j>oLo jlSj t ( v^-jt-o.?-! jt-^J-P -^jL)J jjL-- J 4)1 t^--* 5 ) ^-L^JJ 4jLJI ( _ ? JlP _j t4)l ^JJ 

, * * f. * . . ~ 

<cl> L>w» ^p j I t S jJi L^i jH| 4i I J j— i j j^*- Aa! L> jjk j t j_^5 LJ I i_j-b>- jj-p i_sjijJlj i <u) I 
4) I ^ J J jJLuJ I i^j I ji! I aj^Ju j^J La j^l^ t I Sj L>- I ^ Lp j \ <■ ^ I ji^J 1 

j-j-^axJI)) jl LJ-S'j i (( J j-Ll<JL j~^ixJl j I jjJ LxJL j~^xJl ^^w*j" t_s j_p Lo 
^ (J - j» _^JI ti^Is iij Ju Jij _ 4)1 Lg-JUj 4^iC^Ji t-di' jT^ill J-*-ie (J « jjjLJL 
oUw olj 4,h^JI oT^JI oLj^ Sj J£ ^ jI^I JU> a^r^^ #t & 

Lpi Jii 4<dil obi 1 i {j~>- ajL^wsI S^-Ujs- j^Ij i_j Ji ^ 
JljiS[| ^ 4 ^pj d)Ji olj c (U «JjjUJI <uJUj c^jJLil ^ j % _gJLJl» :<Jji_, ^L^p 

4)1 Jj— j ojAp- U ^p ^ ^ iL^Ls-^l ^^Jlp !AJi Juiol Ji Sj^jLJI 

Ujl^p U» : Jli <bt ^ 4)1 J Ja : Jl- ^ ^ ^ ^ ^_ U^i 

^-wJu^Jl jl ^^Lp ai'jj IJl* j . LxS" ^ J^- jJl oljjj ^_gi j iiL>5^Jl oiA ^ U ^p 

^LiiJ J-»j-« AjaJISo ojjj^i (_yA LfJU-o ^AjJ jvjS^Jl jl^Ail oil SJV-U 

IjJuUJI _o^j ^ Ji ^ J>Jl dUij tl^j 

.(29 :>> . 4© -4Vf yjS ^j: ix^ ^ ^ 

/■ . <, if < ff . f >' /\ if "f • ^ ,j» fx Sv^ff ^ >i«"' \. 



.(6318 :e-jJi^Jl) iU^aJl j5Usi r^bS J> <Jl~* (1) 



35 



.(83 ,82 :,LJ!) . . . %jJt> W jfe M 

.(24 :ju»m) .^l^JUii y_^Si (l>Vj&\ ojjX^ y&f :Jji"j 

t UJb 1*_~jloj t Lp-j ^Ux-o oTj-l!l ^Lx-* ^^i^ JJj jj-°^l oi-^iD : tiU^I 

J^- j <u-fi jJ-L jTyUl jj-o Ja-j^L^j ji jLJl J-SC! ^IjjJl jL>-l jUti ctUi 4 _ j JLp 

jlk: < (<~xULjj tiij^jj tLwo^j '^rf** ,>*) apU^>JIj i_J! Jj*I ^» i^j^uJl 
4_jIi5' ^ SijIjJl iJ jiCl oL^I ^y^j *j t I jJL; uljxil ^ J ^ iJJLiJl 

.ijlJaxllj i>tJl ^ji^l Ja>- ^ i~~C^<Jl ioLJ^I cjjU^Jl oUajwo ^0 jjoLvl j^jIp 4)1 

t^JJl ((^LJI 2^JI»j tiikiwJl ^p^Jl oUljjJlj t^uJL-lj jjj-sJI JSl^Jfj (.-klilVl 
t^jLJiS' ^ ^jjJJi ^^-^xJl tjT^lil ^_j_jJl^.I ^ JU^Jl ^islj-s oLj ^^l^ ^^^^o 

j! US' ti^iAJl obU^-Vl j ijP ^Jl ^ISU-^II JpLju-I ^ ^ y _ (^JUI « c ^AiJ! g^l" J 

i_i j> Ji j 1 Lvixj -wixj j-^-4j ol j^JI ol SJi^U ^1 L^i^^i isLjj^l j j 

. « ^ ... A' JI ^ ^jfi j*j> ^^t,o,l|)) j»->^lj 
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iS yt«Jl a f-L-Jl i_~~>- j t j-*-P (_s* ^ SjdUJl eijLvJI i_™>- (_^^ ^' '— 

L=> j» JJi JuS iS ^<Jl dlL! <L*_1 jiil ijt^Jai! l*J Lj+es- ^J>\ j^as- l^J iJLJ^sM 

^ I y jio 4 * ; So UJj i«uul cjbS" ^ ojl jJl iJ jS3l oljLi^l dilj j^—^j ^iLJl ij 
l Jls> IjLSol i_jLS_1 JjJ {y> I j_*L»! j^jJJI g.ll J-*^- J-*S dJJJj ^JLp ^_^J Lo j 

K^jJLoJl Jl£*JI» <LJliL ^ Jlp-_jj i*^»jJ- jLL*l Jb»-I jjfcj 8 ( jjj_\l!l jjL*» ^ f-\j>- L_a (joiLvl 
jj LjJlj iCm ijL-iLj ^ J-^^i L g~* J* °^-*J l— ~~— T ji <U~«J>_I I J j ,/> all «JL» j V 

olSI Ubtaj ^IjjJI Ujlis! l$>- ^-1 (^JJ! _^jji!l j ^Jl>j>c}\ JjJjJJ c— ^ yC 

dilj JJajJ t^yLx^JI ^ (.s--^ 3 J r A * J"*' j< 6 tiL-?^ i-^waj tM^iJl ^ 

JJ<^ oS jLJNl (1)15 LJ j ti_p-jJt IJla ,_sip i-jj^Jl ^1 Uji iSI_^j l _ r J>^\ 

Jl^-jJU jJl*JIj tjL>JU ^SIjJlj tJisUL ,3^Jl <uS iih^-l ^jjUI ^ ^»^=w> d^l^J diii 

^ ^ jJ I J U- j i r ~^SCJ I iS ^joJ I ^y> ^yS I iJtA ^jJLp L/? ^ ^ U I ji£ I 0 LS^J t iS I I J 

LjiLU J_jl ^ <L>i*>L>i^f I iJjjJl JLij .oljUi^Jl i^ilju^o ^Sj j j )J I i_ilx>t_a 

iJ,^il 

iiLLJl olJiiiv<Jl c_ibs^> ^ ^1 J_poj tojjUt<Jl oljUi^Jl dJJd Lgilj^lj i^tjLuNl 
( _ s JlP jt-f Li Jbt) i^yJl i*l!l ^1 £j\ j£\ IJl* J jj ..4)1 ^Jl ^ak.^-jl itau ^^ip 
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O^j 'fjJ' <ul~*J (_5 JJ LS" ^^J-e- j^iaj ^^^a*-; jjS^i j»J j-axJI O^j ■ (t->,j&^\ jTj-aJl; Sijl jJl 

ojlaJl j*-^Jlp c~Ii> UJLj 'jJ^- <.i_jI^S' Jjtl I j-i^SL jj ls* v-^'j" 

- ^, g !■ i i_jLiSC!I J_aI <llp OjJL—j L»JLi iij_?-jJl jl^<lj t^LLJiiJl *J->j t o Li j_SC«J I 

j SiLpj sJLap tijljj iilJLa Jws'Vl ^ ^ oT^ill jl - 2 

<Ull J^ajj t^L-jj ^L^J' j*-"^*" ^ t/-j' ^1 ljU^ 4jl ^j^oJ (.(cJ^mij^j 

<_Jii4 ^ Ofl> _ LgJ ^ ^jIp _ ot jLi>y\ dJUu olj tiJL^Jl ^j^Ioj ^^JuJl oLJl 
t4)l jJi^- ,_y9 jU^lj ^^Jlj ^^S^Ul ^1 jLvJNl ^fr y ^M*. t4L>j>^ jLs-Vl 

^^a. c~»~J j»-L«Jl JjL«>o ^j^-j jlj 'jj^lj 
JJj; L^J| ^J-^" J-'' • J -?^^-''-iJ ' (* JjL^ jJt U JjJl ^ U-ijj c jj^-a Vb iJiLx 

.jJcuJU (JjjIj jy^t ^ _Jj_Jj«J1 4)1 i_>lx^ ^^-^j 

ji jJuJ *y \^j>c^\ |» jIjJ! oLk«» Uj^j ifHf 4)1 ^ jlj y>> ^ji^l jl^iJl jl - 4 



.(^jLa^SlI 3JL»J ^1 tioJu- toJlwi ^ ^-1 (>U)ll ^>>-! (1) 
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jlisl J 4)1 _ ^-^> J _ j_^J ^ J liLJi^Jl Jl J j-*f j-U Aj^^ aJ jUv j 

.i^^XiCdl ^J*Jl oLkx^o JbtS 4ll i_jbS3 jUa^^l jj^H ^ b>5 t ^r^-Jl O^fjb^o 
.aIaIj jJuJI Jp j tails' jl*S\ Jp i><^~ 4)1 ^*^S" oL*aj jvJ^I jlj^Jl 

jj-a LgJLS" jJtko 4_pb_^> ^» _^Jl j»JUJl J i_JLpI J ^U^j i^j^j^iJl j» jJjJI o\ - 5 

Hf 4)b oUj^I ^y As>^J>\j a_jIJlp <Jd\ y> (a . a . . 5-XxiJl) i-Jj^Jl p_LJb; 

.LI jUl J jl Lut i^Jl J U 5 jIjJI J SjJUJl sUJLj 
^ iJLp ^-o iji^~->, -Ji (iJL^Jl LgjLpL.^i) iwjjjjtjJl ^» jJL«J I oLiajt.^ jl - 6 

JSlib- JSC] o^Sb\* ;0>o 4j.sL oUlkla <j» bjXpb^aJ I jJaj L-jbSGl J ijbJl Jj^sVl 

j t^vilj t_i~->«j J aL>j>tJ M b> Jbv<Jl ^ oLVl J^-<>->^> J IjiiSu Ji 4)1 i_-> LxS^ 
.<d^»J V U ^bvJI y> l^JL^jj toLVlj obJSOl J bp I Ju J*xi« 

: jj^ilUl £ Lr a*Ji (^Ua^l jJl Jk, J jJl 

^ iLbJl cjI ytiJl J b%bojjl ^^Jlj ^^v^idJ ^ywUJl 2^uU ^wijU^Jl j} 

^ SajljJl iJ^ 1 ^W^l J> «oblj!^)/|)) Jl (.^Jl 2brU V <ul _ 1 

^ 4jJuj jj Ijbi ^Jl ^ Ji ^ijb^Jl dbb <Jihs>^> ^ ^j-oIjJI Ju^s jJl jSf 1 4)1 c-jUS" 

jU 4.j;~~iJl J bW-l Ji JjI j \fl ^ oj^-wij J ((obbjl j^y^ ^JJ*^\ jb< lilj <.JJ> 

^ (J bgJ j^i Jl J*aj jlj Jb V Ob^l dJULl ^-i J iobJl p-bJl JSU^ ^JLi^-i ^ 
tjjijbJl oJl>=j ^ b> jb>P^I jj^a J Jc>=j jlj tj-i <tJl Jj^JjJl J^Jl ^ 

' ^1 SjiS" JLp jUu V j <usU*p V» : *ii jT^il ^ 4il J^-j ^ ^ Ijl^I" 
4 ^jr^Jl ^Lij}j t i-JLj <jIwLa cjLS" ^t-jj-SCJl jl j_aJl o j-S" iiJl j^jUj M <ul . 2 

(1) 
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jlj Ju *>Li ti^-jJl OjiCJl jJL^- c<U)l ^ ULj LJ 1J oljLiNl 0*y dJJSj 

{j>d (.(Jj^tlLo j^s- oLjj t isj^Lo J^—" iJjisJl oL»ljjJl JU^j ^ jt-^-i oLSCJ ^»wV_2J I jxa 
_ 4JLJ21JI j 4^>cJl jijJl oLoljj JUxj> ^ i_sjL>t« LJ ( *^>o L« * j^i> _ iijjj 

jL _ Jb*-U- La^Sco o! V _ i*iali oLgJi dUi t^j^Jl ^ oLuJl ol^^j 

.jJUJI 4)1 ^ VI jjSC j! ^ V jl^i 

jj^s (_$-Xs>-\ (_^>o t iLw>=_a ojj-^L) Lasi^. j»J ji oljLi^/l dLL" jL J j_«J I Lai 

Ji aJ Oijj SjLil j^f dJUi _j t^^Jl oTjiJl ^ jUlj L? *1*JI jL>*p)fl 

_ (j-^LJl aJV <. ^lia ^ s-^^ij jLJ^M ijz*^*?^ Cft^^j (_r^V J ,: ? t *i ^ 
^ L4J IjijJj (1)1 - jt-^jUjlj ^^JL>-I ^Ujj j^^lj^l oL_j^ tl^^j 4|^JliUu 

^yj> j oljLi^l d-LL" ^ JU^)/U t4i! l-jL^ ^ jUtp)M jj-^> ^ (^J-^ 'j^j 
jjt _ jJlp j o ji^JL; ii ^jx^jl ^ <dij^ jjj ^^JLp ^S" _ A^s-^l^Jl JL^-bU ij^JjJl aLa~i>Jl 

(vj^JI oT^UL S^jl jJ! vJuJI oljLi^U ^Ul ^ jl5 L* ^ j <. jJUJI 4)1 ^ ^JJ 

<uL/s j L.JS' ijJl 5 ( _ r Lp ( _ r L_. V j t <JU^ 0 ^ : : " V <»JLj jt-jj-£-H ol j-a-U 5iLg_J. aj|j 

oLK ^y> juju>j j t p-y^&j ^^-5 j oLa^j ^ Laj» : <WaJ La «jl ^aJI ^ jJLt ^ oL* ^1)) 
SiLe ^^yLo ^LxJ oijjl ^3 i<u jiaj Ji (JIjJ ajj| ^>\sSj Vl i>j<^Jlj a^JtiJl oLajIjoJl 
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.(4 \^AyS> 4 ft 1 <Wri 

^ JJl^L i«Jl olil ^ >rl*JI jh* i^-UwJl j^Jj ^1 J-SUJi if 

U l^sLl ^ ^ijjJl i^ilj tis^Jl j^cij L> L^LW ,y> i*UJl p^ixJ jJb Jil 

4jvl*Jl «-lj^s>L jLx^l JLi oS! t jiSl jTjiJl (Jlp ^ <j^H ^1 yj^ 

cJL>! jl ;iJlJL^jJ!j ^uj^^l <_ f L£ UK ^laLuj jT^iil ^1 ^Ul *Mj_a>j 

. « LgX^ 4jL5>- dJlj.il. (j^oJ 

4iiJlj i^ji^j ^jjjJl t I4J _ rc ~*xll <_JL-lj tL^UJl o^ij tLfjblj Ujj^ljij 
ilf^-Lj t^^^wiJl ^ji jjjLjUj nJjjJl lyt^L iUU-lj tJ-brj ^t-Uj kJj-^Ij 

c_jbS" ,y SjjIjJI Vj^ 1 oljUiVl i-ljj ^Jl *Mj\* pi (jj^iJl ^ o^^ 1 

i j^>Jl ol^o oV t^SLo J ji ^Jc^JL Colli! JjjIj o\ - 3 

l }^kH-H\j SiLjJlj SJlJjJI ^ (^jjJl Jj^I ^ CiLJ |(jjSl!l jljiJl CjLSj taji^jj 

iXsOl ^J^SJl ^»j1j<J1 {y> ( _ j Jlp <tJ oijIjJl iJ^Jl oljLi^l jv-gi 

UgJLS' i^j5C<JI ^> jJj<Jli i» iiijiaj J>-\ ^\ dJJi jlS" jjj LS ^- ti^ijaxllj 

o jUxj o jLio jlJiSI Ml jj^jJI ^0 ^^^^ ^ oLJ!>U y 1 4 t v«5'l ^ LgJ 

CUv^j^" lil Ml t^LJl ^Ml _ ioLp iivaj _ Uie J$\ ljt^*j^\ ^JH\ Ja^J 

,jjaJcS\j ^ISo'iU LjJL»5'l) ^JLjMI SjUa^Jl 
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4 a./? i Lg_L? 4~~sSLcd\ ejjLx-oJlj t<wsL>- <tjiv2j _ iJj53l j*j-l*Jl oUajca c-jlS La ^ 
oUi5 L>j~j i A\<LJb>Jl a\J j^j J-^JJ ' ' jj-^'j _^»cJl <uJb _ a^Ip 

j _^SC!I ^1 SJjJuJI oljLi)/l ^ j~>- ij^jcl *y ioll f-ijQ>\ jljUl jj^j ^jj^j 

LjJ-C- A^wvgJl j AjLjNl A3 _^<jl i_jI*-X~uI ^ L^>5C»j AJb^aj Lgj *y I c jJsj AjU j 

LS ^&J .4)1 i_jLS ^ jL>p^Jl JaI^ fjk*] {y> Owb-j iJAj -j- 0 ^' ^* C~*-~Jl L^o 

tijjti V (jLJl ^ (j^-; ^> Lg-i^ Jj>LS^j o^^jJI dJJU jU _ J^?- Ju«j *>Lw>- aJLJ)M 
AlUjiCj Jl All jLtl J - J\J&\ JiiJJl JiLj kuiI ^ ^JJ dJJi j liUdl 

jl j-H-U SiLj-ji dJJi j c -Lk-j I j ./? ^ aJ ^LJl ^ g « 5 j-^J t LoU _ o j-aI jJs j 

otjiJl _b*J bJU dJU JJ j ....<u)1 jy> jLj ^JaJaJlj <ulj t j-lJl ^»!AS ills' ^U-j aJL ^j-SJl 
iJj-lJIj jiSGl JaI ^JLs^jj tl^J^N^ iaJU ^jJu ( _ s JLp Lj>=>- (j^^j f-d^r^' 

tjj-^2J«Jl JljJ (jaSLxJI jl > — 9 V i JJ-V? y* Sjj-/> A_i IjJL^j jl il>J^lj 

: Jji SI jyJajJI 4)1 (J^U^J iaJ _^S\ SjiSj 

.(82 :*Ldl) 

.(40 j 32j22j 17 oU^I :^2Jl) <^ 35^ jCjsK ^ J^j^ 

jl ^oJU-l ^rc-^dJ ' j-i-^'j J^-*^! - ^ j j -»^.<>-!l l^S _ La jSUJI j 

^jJl J y^>\ ^ ^J>\ yo\ L yiJl La t jLj^l iS^jj jj^sj>S\ J^Lj aLUjJI tiJJj 

AL>wilj ic-L^J C-JjJl (j-^lJ ^ ^jA j t^^Joo) J-jAj ^/ a\«-S^>=-o ipL/J AXpLwvaJ LjU 

M ^ a -s ^ j ^jg> A^yJj 4)1 a^j-j^j y*i\i tOilj j»l aiILaj cJJ jL^Nl Lj^ij 
^yj ^JL j! fU^JL jl tSlS^JL jl 5"5lvaJL; ySllj ilJb-lj J-*I*«j V aJ*>U^ 

j»J L-^ - ^WSlL tiUij i <u«jjj| c^«J j ^.^ijVxji c-j«^Jl LAS aJ jj^LlI ^ g< 

_ ^ L) I |» *>VS j 4) I j» *>IS ^ aL Lio dJJi ^ (j-wJ j iji j^J I jjj LJ I yo f-^^Jp a?- jJ> ^ 
oj^ij jAJJ aJjJI (^JJl ja j 4)1 j»!AS ^joJ SiUJI aJ jU^JI a^G j _ (jAxJl US' 

— _ — . — — — 42 



iiL» jV Jji L<aj1 ^j^il AjLj jA Lo JjJ I ^ J-^i 

t^J^SGI ytljJaJJ iJjl ol^f-^ij ^ ^j^aJIj .j^jljJaJlj Xp\ji}>\j_ j\ (JjLa^JL ( _ r £^>j 

L.1 tojlljl jipIjJLSIj ^SjhxJl USj-Jl iwJuJ! jJlisJl ^ VJ (^^l Olj-Iil 

tiuLJI jj-^sJIj iiJiiJJl CjWjJI ^^lxj j^gi y j»-d^Jl oT^I _^jb (waL^j Lio t*J 



: y *»-Lo j^jJ t(2687 :C-oJU>J!) jJbJl limbs' y (^j^yJI ^j>-l <uai; ^Jl>JI (1) 

.(4169 :^JbJl) j^jJI 
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^ f-UJbJl j»Lol Oji^j *y Jij cilJbJl j» Jj«j (iy jj jjj 4 LaJjJj L< JlaI jjjl I4] 

*L>_L*-U (J-;^^ ^ Lo SJuJjJl j_o5\Jl JJ^»I (j-*- 9 ' l-^-Jl J^-~«Jl liiJj Jj LgJ J J-U £j2-z^> 

j I (jS^sk-i Lo J-* I jJLj I ^ jt-^j jJ Ji (j^j 1 1 I 4jLJL>- J| L^j J jJ I ^ (j^crd ./J"-^ ' 

(_jJjCu jl ^Jal^-j N <uL> L*i-^o ( _ s -j^>tjJI jt-bdl Ji^>j toUjJiJl yo Aj jiaJ Sjj-L> J-f- {jz*->„ 
lj~Ji^\ oLJkJl Vf^ I jj£ dlii Jlp iiLoSflj Jjuj 11^ JU^JI dUS J iu^Jl dii: 
4^oJ_*Jl ^^ill ^ SiJ-jti* Jjs-I^^j o jLi j t jL^J^f I J*v» I j sLj-JI J-^ 1 j j j^Jl (J-v^*^ 
^LVl ^yi J j jJLya^ jv^jl c-LJjJI J~>=^j N j tCjLjJaJl yo Jl <» ^Jl cuL^> j L ^>- 
toJjJj- <L>JaJ £~J>j j! 1 <_£ y>-l ^jS- 4jJ*J jjjaj jl j>-\ J* i^y^'" Cy 

O^L>t/> oJLgi 4 cLUJJ iit^ilj SJioli jl t^^aJas j jl iolj iijis- JJ J yjs jJL *Lco^l j Ji 

ISI jLJ)M jU diSJJj tjLJUJ j-iLJl iil_p}U < 2-s^J N L4JSI iJLJNl 'J-^ 1 ^ tiji 
j^JixJl <il)l jJuf j <. (jljij ^^Lj> LgJ J^aj 4jU iJtj i;|jj»> ^Ju a^jJI LUiUl diiJ Jl Jj>-i 

: Jji il 

j^U*«M J&La cJ$ Uj |^Ju1 j^Ii- JfS^J £/j*Z& t^ii- t»^* 
.(51 :o4S3l) 

5JJoUL<JL; OjXJI JjLL>- j^j^i^j ^^-J^xJl >ULJl jl ^ j^jJl J* "bV dJJij 

jl ^1 t53L*Vlj j! j&U 5JL-IS oLUp J (.^Lux^^I j ^Ja^">Ul j ^^^JL j! i^k^'Vl j 
jJU^ j tOj^Ul jJj>-) jJUJl UU<ai Jirf Ijbl tiJJJJ <lpL^>-I y^o-j V Lo jj^Jl jj-»l (j-o 
I Jul Jl L^J J^aj jl jLJ!AJ jjiUj M LLsii ^ j ( jL~J)/l ji>- j sU>Jl 

^ jLJVl (ji^oJ U Loj j j53l ^*5C>J ,^1 4)1 y^ J oLill V jJj t iJLj 4jIjla ^J>j 

J ivaL>- tj^JliUs (J J* J-* L»j jjJUa» j-J^Jl jl JiLp Jaj Nj ...y^wJl dUu" (wiL^X^I 

: iH JjiJ ^ r~±3 uJ-^l ^' c.jhS' ^ 

(40c32c22 t 17 ol'^l : \j>& i£ 'Si €3 
jL=^ ( _ r ^iV I jl ( y»Jl jj-o L.I 4)1 jl ^j^r^-" jij-Ul (^-Ul cJjJI j^ii 

JjIJ-j 4^Aj5" J JajJL ^ j-°W J- 1 *"' oUI J oJj>«j 1 1» g ... I Jl^- ^j ^^J^lj ^l j-*— 

'■ Jj^i M ^I 3 ^ Vj>^' ^jJbJt LUii i_ouv5l ^j tjiiJl 
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(20 .19 :o^JI) t-e^ ^ <J^= 

4)1 5j^I ^ j-^^lj '» oLljJl aJISCoJ ^jLp j t J jSfl jisJl ^jIp Lgj^o J^u™j 
y Sj-jJI ^y>yj*^uc\ j t^jVl ^ ^-J' l^I u-°^' J-^~Q p-i^^' *^ J-^~> l^I 

i jLxS" IgJ <uL>- oilplj Ajbilj jiiJi LU,^^ : LUAlSl oJL» j .jLJ^Jl U\»JIp ^Ljia 

^ jl 4)1 1 >k£ ^ LgJ ^jjj ^ iiLJb>Jl ^»LLo ^1 Igj e-UjjNlj i^^SCJlj oLjJiJl 

.^XJl 

^L-l jvJ^Jl oT^aJIj SjjIjJI i^JUJI oljLiVl 

bl^x>-l ^jLj _ cj jJ>\ ol j [*S _ o^J Lo-§Lji«j j\ L-a^jjJaj j\ ^ j6\ cLUS jl 

<l)Jj 4 jl ^1 «di j^Jl <u» (^U^ I o| iJ' j^' (^4* ir^- J^' (>* UaJIs^ Ijj-^; 

Jlp Jj (}\J}\ J->U Jlp t-^-JJ V ^^-ixJl ^ IkkJl ol LIp <. JjJUJI j 

s juiJi wiifj\flfc« jUal ^ Alll AjJj ?Jbu j^^J Jk. ^jJl (j) 

ol ^JLvJl jJlp tails' ^Ul ^1 §H 4jI UL> oTjaII oj^ ol 

^o*>UUt<Jlj (j*>l>-Vlj tSjLaJlj toJuiJl ^jjJl Jjw»L) liLcu <ui fl> U Ij^jjj 

^^j-^ij ol .aJU I j^JaJj 1 0 j^-giJ Jjj ol ji!U 1 aIJjJI f-l jii-i'y I ^jtLo i_iJs^o 

Olj^Jl ^^Ip bfbfc^-l J^-^J V A^^^ftlll |»j-L«-!l olkm * jw» ^^Ip oLjjiCll oLI 

oVj 4 aIS" dJLSi (iji _ ( Jai!L _ oT^SJl oSf <. 4J IjUaiil *y j tS^^UJl cijUJL 
I ji j»J jUsI jv^aJJ ajj-^j aJ _jU«-« aLJl^JI ij^JjJl oLkjt<JI ^ ^L-l 
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*l 4 4)1 

oL> i_ibi^> ^ JiJJ Ajj-tJl ^-Ijjdl Ji j»|Jli>JLwJ ^J-^ (j^xJ ^Jl oL^fl ^» JjlgJl 

jJi 5J j5Gl ,ji~Jl J«r Ji (JL^ 4)1 0^ cUJi j .JJa ^1 ^ii-J <J j^-" 

^ ^ 4 (^1 j^Jl dll: oljOi ijO^ ^ j^p^Jl ( _ 5 ip) La jl ^1 ill jil 

_^>«_~jJI oU ^ j jjt IJLa <jli Ljjj (J-4*JI tiJUi oIjJls a jJLs- ^s- J>\ 
j^^S I I j^j _ <luJ I j J ,,^> a 1 1 j>j _ Ljj LJlc- ( ^ r *j j . jt_> _^iJ I jl j2i I L^j y^jj 

.iLxJl jLxj* [ y>J LJU <U_*J jjitl ^ jA (_$Jl!| 
^1 ( _ r »JjJl £^_uJl _J Lg-^Lpi 'J-AjJj jLjVl ^1 j^>J (jiC«_; 5jj ,/7 ) ^ySjVl 

<L>»-«u» ^jAj VI Jl~>JJ 5;J1j j>- jl ^r'LS'jj jl A ^J>j^ *J-* ^ Lo j 4 ^Jl <tjj J^j>- 
VI (j^s jbU ^UJl jl <_5jUJl 4J*>UJl y ^ ^,J<J ^ Uj 4 w>jVl 5 j-iiil jy*-*£> ^ 
i\ ^LJl ^ jJa ij i L^J jL->»jl jl jL>eJJ y Uj 4^^^^! jji^a ^ jjJu j-* j 

s^pjJI jU I^a .Uj_p^ ^ 4iUa5 J>^w> ybj Vl ^jVl ,_J-p -^j^ 

ij^aj V I o j L>-P ^ji j^J I kilij ^-tf-Jg jjj «ui <UJ I ^y? ">l>t^ \j j jiJ I ^ J-x> UJ i-oT ^iJ I 

V 5j^j 4 jlSvoj oUj Ji ^ ^LU Sj^j ^ L^J tJ *>\j>ti^ V I 4_^>-l jj ^1-^lj 
<JLJVI ijjjt^Jl 5jjl: 4^j<^J| L-g-a <ul ij«iljJl iLi>Jl j» Li^UaJl J-IsjCj Vj t_iU>Jo V j 
£Jbl ^Jl!I jJUJI 4)1 j"")^ 4L4J Lk;^> j 4 LgJLp Lu-^ _ Uji _ j^Lj ^^1 jljiJl jU 

.ol^u ^ Ji {j* J-* 4 <C*is?- j <CjJij <uJLhj 0^531 IjlA 

oLJJj 4 ( ^j j j>-!>U «L»LgJ[j o^^iJ j-<iJl 5JjU>tAJ 4)1 ^tAi <LLLo jU t±JL3i ,_J-* j 

Jl jLJl IJLa oLJi" ^bbj (^JJI a^jj^I J!>U- y ^Aax^ ^ aJ jUtpVl 4_Jlj^- 

jliiGl ^jjo ^jJj-UJl ^jip 4^j>Jl ^-J&J 4jvgjL»jl. ^^l* IjLo ^J^jJ^JI JjJj UJlj 4 L yaJUJl 
* ft ^ ^ 

j-pJJ j 4 LoL^ Uilj AiJaJj 4«u_^iJ LJ JjJl j»j^iJl jl ^iSl 4iUi j (.^S j 
jU jTjiJl oU ^ ajT iiNi ^ j^-Ul tk>4 _J 44^1-U ^Jl (jj^Nl 

I ^JJI j 4 IJbl 4)1 |»*>\i ( _ s Jlp V j 4~Ju jr JuJi\ LJ Le- ijju LkiJl IJLa 



dj^iy>^\ *Ld-*Jl JjU^JJ t^jjbJL Ijj— J ^-Ul dJJi-Sj tljl_k>-Ij IjjLvfl 4JJJL, 
^_Jl _^>- A N j U_$i l^Wa j^i j^Uj oLNI dLL" oV . L4-J I y> y _ 

Jj>L)cJJ ^j>i^JI g^Jw<Jl ^ ^/ ^jXj- <.<u)1 lulls' ^ I t j C jlA J-oL»JJ 

. j I I I j I d~>- ^ I j j-^M ' 

i-wii ^ i^wilj LjIJlC- ^j-L*JL ^JlJilJLsJ I {jja J^jj-lSCU jlj 1 jJLiJlj 

tS^sU^Jl <LoLJl Sjl.,f?->Jl Ljjjjil aJ— till -LSUaJI ^1 dJJS ^r^d tioji^il 
i5U>Jlj 0 j5CU 5iaLi ijj cf*-^ ^Izs-*' U-^y JjL>«j e/Jlj 

Loj-o 4 *» 2 U-1lj iJj^sJl />jJL«Jl jL>t* ilsl* oljjjj oJLii>- <«i~9j ^ 

4_JJLl!Ij j»jAj«J| JLj>uj )_^J li»U 4jLaj SLjiJI jj-" jJ-J jj^J-™oJl i-jljj><J 

^j/^j .^4.11 4j>- j o^Ux^Jl oJla oj>LaJI JUil ^1 L»^j t<Uf 

^JjJ 4j>-j ^ 5 y>^>- U-9j^JJ tAjLJa^ J-Sl)j ( _ r «-L«Jl ^-gJ-oJJ 1 > . /? ^ jj t p — g-J 
jlklo ^ Oj^j^jJl s^UJjJI jlkJli .<vi^JS j^aP J^'j' ^5* ^JJj' ^ ' 

L^jLLjwj <U_jS3l j>jL«Jl) IjjI^j 'Lylj iolp JjL^j oUj^II i;wi«J ^ ^/jl J^j^UJ SjIjuJI 

< ^ ...ai I I jjtLo j 

t^lj^^l (j-^jJ <^Jo jl . ( _yaiJlj jjJtAJl oL5y> jj-o dUi i_-^U^ Lj j i ^1 
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( _ r ^j {y> j^sU^JI LuJU- ^ ^»jJl t_^xSo |»j-L«Jl Cwli tj^^-^J ^ 
SjUA>J| oJp-I j£ CUv^jI (_jjJl Ja^jJl jj-wfij t^e- <4rr^ olil) j-~~>J 1 — *x5ij (j^J^J 

^ <ul U (J^i tJil^Jl I ^jsJJ Oj*iL^ ^P- j\ a jj>[~a <UJ>- Aj^S' J^P AS-j^s^a ^ 

U£j^J\ dlii ol oLJI iJL^I ( _ r s^" Laj .^y.jJl (j^J-s^J £-0 UL^I ^-V^J ^jUj 

v^o LfiS' cijU-Jlj Jj ^> _j_L»«J( 5jli5 olel <_gl ij-^xSLJl iJLJ^M i_sjU^JJ ^^L^M 

jji ^1 L^Jj^jj Jlxj _ ^ jJuJJ aJl^III oLiaj<^Jl Olj <U<sL>- t j^vJ ^"^L^l (jliaLo 

oZjJu u J-e>j nil ij^-j ( _ 5 -Lp iJaSM <_£jil y c~>t-_s^! _ ^ajJl ^ J_oI£jlSI 

ii±~*Jl ky*Z>- j ijAiJl ii;^ c? Lp JlaIj-LJI £-^ajl 5J|Jj-jJIj iojj^Jlj t4~»jJVL 

L^»o oiiLJl JI^j ^/j c-il£ d\j h_jL^>JI Ijjj^aj 

(J L~vJl ^^Jlp 0_^5Gl \-La. Jjli^- ^ iJ-t 1 — a^Sl! I ^ <?-l>Jj ^^o-UJl £4^1 

^1 U_^j ol ^ oUj jI>I Uaj (.oLiJlj i!>ML l^j— 5>iJl dJLL" 

i ! . . . jjji (*^^ i j:'.'^' 

:^4jJtj |«Jbtl< CltjUi 4 pdjUoJb ftifi^Vt t^Lc 4jit (^) 

^ c-LJuJl j t y -II ijJL^Jl Oil LoJJ^P A^o Ja^ojX^Jl *_^>Jl ^ jl fds-^-j 

iJLfc Jlp jj ^jJl jj><J *^ <bLs t ^ jl>Jl oUajtJ iiSOl 4jJ ^Jl p^JLP C-~><J>- 4jUJJ iL^s jjlji 

Ji j 4JJ y ajj-^JI aAIj J Ijl>- o_^3l IJl* p-L-iL i_ijU^JI oJJu Ji j Ji»LJl ^Ui^l 

tO-xJLij t^^s-jJLj t(»_wJtJU ^ _ JLaiJ I ajjj^a ^Le-j (.f-^Si 4j^Lo^" (j~J (_$J-ll jj ->J I 
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.■£\Js~j jS\ Ji\ (ji! y> ^»UiJl ^jJb ^Jj> i _^ r o jjS^I IJU jl (2) • 

.l^ljjl i_™^Ul p-UJl ^kL»j *y ilgj Jl ^LjVI jjiOl !JL» jl (3) • 

j^>r-~Jl 1 _ 5 ^>LJl J <d cJli" ijjy^* ^-A^cX-^o _ <uJi Jlp _ j j^j"! lJu jl (4) • 

j] _ oC j o^f^j yM LfJ J-sf jj i L^i ^^xJl yjJl JjU- i>lJj 

^ji *ik>-^n 

,y y'y^i ^ ^jS" iLjjj t iLj: fiSh ^ j 

^Sf ^/ j Jl?-jI Ji jjX; ol N (_pLJl j j53l Ula jl (6) • 

.4jJL>-jI Ji j_jSi jl ipLJl ajU^SCj y 

jJjJI t *LJl jv^Jl 4^L-JVI pJljJl oU->SM ^LjuJI jjXJl IIa jl (7) • 

V ioLjj <J j Liu <L» JL> o L^^—i j 5 -3 -t>«-4 o I j l-U J 4J L> J£ jj-u ^ JU I j» UaJ I j yd I 

IJU jlS" lil Ait U 

Jj «uL>- ^0 e-^yU* jilj^j V aj^JIj oUvf y dili k<S^d\j SjJjiJlj 

SiLJl iwJl ji *y j t jUjJl ^ j jlS^Jl .a j-b>- tAi t oli jJj>mJI oli^ ^_Uj U 

(11 r^j^lJO 4^0^ <->^^ <JU^- «u'V c^Jlyj ^ 

diloj (jJLJl oJiJ-j jjk <ui j <J Uj j_^Jl JL?-j! ^JJl (vJa^Jl jJUJl l-lft (9) • 

:*Li UijS'j tLi Uj^j <uL>- iolpj ^ tfl^lj AxJljl SjJJiJl 

115 ;ii ^ 3 ^ feat E 

(104 4<l^b^ & 

.(40 :J^J!) £ ^ & $ % %<J& 

^L; So^- j : ^JajJl jJUJl IJla 5_J Iju>- ji ^1 jj£ j jiC!l IJla 5Ju>- jJl j! (10) • 

Uk^l Jl USjj UI5 
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ijjii) otaL^Jlj s^L^-^M ^yt olijJiit^Jl Ji » t _ s xJ 1 <L?-jjJl dJUu j t^ljjl 
**>Ijcu*Ij s-L^SC JlqJjj 1*5 tAlL>- (3_^ <iik<Jl iJld^jJL jj^a^Jl *<^jL!l jJUJl 

jl 1 k". .■ I Ji t Jaii ^ j~^*Jl iljJl«JI LgJLiLj ^ Z^y>^\ j» jLJl jl • (11) 

li^JJ ap^j c~<J ai i^LJl oliLiiS'^l jS\ jSf t^LJlj j^kJl ^ pl*Jl dUb o 

oUj5^ jJo«j LjN t<fi5 ^ jj«J N Ij-x *Lj-S!Lj jl 4~j^jJ1 ^ _jJL«J I JiSjJ • (12) 

U £~/2j jl j*IjJI lj-» dili ^> j ijLJVl -i~>J ^.sLJl i^-S'yJlj tij^Jl iJuiJl 

Jl _ aJ Uj <ui jj^j _ <c^-U- JtSjJ j IJl* Lljj ^y> ^JaJl ul • (13) 

. i_JU- Ji y Ifc (j^'j'Vlj 

l~J j^JUJl U-^LSLi ^ jl ;)flj o jX3l jl jJJL" SI IJ^I (>jJl«JI jl • (14) 

o j^Jl j t Lgj^oJ^*- ^^s-j Jj (.5 ^-^M iJLJb-- jSy^i _ Lgjw« wWzi L J^f-j - LgJLs c ( yjj_il 

^1 SjLiNl eiLSi ^ ^y^oj t jiM (*l y-i j iU^lj oLJlj jl _^~>JI j 

^Ij^o jJi U) iiUa itjfc ^ylp ^U^i^/L; Lg^lxS" y JJu6 ^^^^tJl jl y 5JlaLL<JI <uio1 Lo 
^JUl cuijJl ^yL; jl !Ai dUi ^ j^juJ •>[ Lfjlj tij^ ls* ^'^ 

Lgjda^Lj I iilS' iU^p'y tdiJi J-i ^^j'i/l ^jJlp cyf^J tL*j!jl f^^ikoj t L^jjJLs- 4_i 

^L»^>-^l J-ii^j AiLkJl jli tlDJLS' 5j<^il ^jJlp <jj~>Ji\j iJL^-SJlj 4-jLj^iJl 

|> I j>- V I S j I y- iSj ^ J (_5* • j^^o *J>jJkj oj I ^ Ji V I ^ Lw>- ^ I S j UJ I 

^^^0 j . U 4i j jjw«J I S L>J I j j_vs Ji' cfJUS JJi ^yf^j j I Jj ^ j <. j I ^ <iili^<J I 
ia-j^j H j\ ji 5 ^^1 jV t J SjL^j j j£> !_Ji» 2i jLJ^AJ ^^oj 4j I ilili 

. jj>£i ((^s ^^1 y,bU U>U^I l^u^ 
— — — — — 50 



1.1c- iLo^JLi oljlv- ^JLp JlS' e y> j-^Jl (j- 9 ij-aJl L*A>- £^-«->- Jj-Xj ^~~>o 

^5 1 *Ldl*JI t j^o .5J_*J C-JtSJ 4-LftJLo ipj— J j»Jj Sjjjl ol^j (J ^p- ^>-l £y> (j J y53N I 

n j .^U \e- j^i -j* i i jl£ 4Jl»Jl« oLp^^-j jjAxJl 1 6 ■/?*■; (j-^ j>mJI J^-LJ (Jjji> OjSUI 

5JuJu>Jl ^LuJl oliL^Jl ^ SiLJl L j-L>«jj (<L>LiSl ^ ji* j!lS ajLJ^ (_^_p" is') 
^JL> ^jJl JipLJI iJjb j-tLjj .<ul V} I^JUjV ^Lj-k-; j^i™Jl ju^ Ld I IJLa yp i^JbJl 

lis ;ii ^ 3 t±j cj ^ ^f>> t 

(104 4© ^ ^ l$> 



(48 r^fcljep. 



!!, 



J^Vl l^d (.^ 

JLSjJ I <uLx_o|j JlJLaxJIj oLjIjjJI ajjSxJ J-vi-tf-j ^vJLxJl ol ' i a ■ yg i 

LgjL^s-j <LiL~jVl oLpU->JI o-^SCjjIj i<LjJ_<JI ^U^-p J-^l lil VI aip- to^J ^^jVl 

VLSI 4^*>L-Vl ( _ s 1p ^y^Ulj ^xjjioJl jLS'j ^-^sai^uJlj t-LJUJl ^ S^^-i" ilJiPi JLSLi 
4jbL> jUjVl ^1 \ jL^> y ^i-iJl *L-L«JI *Vjjk il_u^lj tJJ ^ *>Lia iJLJVl <J tiyu *J 
i_jjijJL <lL-ojj ^L-jl (»-'L^- JjJu^ <_yLc IjJj^— -lj t jj^Gl ^ ^Jtl~<Jl jJajJ 1 (JjjJ^ 

IJLaj t July ^ nil < > LiS" ^ iibL^Jl aSjLII <L<Jl><JI oljLiVl ^ $xs> 

Jrr^Vl» -ubS' ^ ^^Jl <1^UIj c_™kJl j-jy* : J^lj 

.. : «L^jlo (IjJmJlj 

i-s^UJl ^jU-Ul ^ - A>JI IJl» ^1 _ iJ_p tiLtj^l oLCoL Jai jlLlp! <^si ^Jli 

( ^»j>o U *j-i> ( _ 5 Ip t«uil ^-jL^ ^ aJ^nJI oljLiVl o^j 
4)1 ^^S" j> j^d^^l <j' <j' JJiVl Jb-I yT jJUU L^ojjLaJ j i i_sjLoj ^ 

V j 4jJl> JtUl V iS*^' J ^ <Lvjj ajLjI jwL>- <ul>u <(J^I j^JJl jJUJl 

(JjliJu tC^jjjJl <j<JJl) Lgj ,_y_jl ijJJl ( _ r - a^J k&I Jai^j Jii^ <_5-j-!lj ' «uLL>- ^ 

LgJ I <jj-LJJ lilijjj t<»*5L-i^U I ju jl^- Lsxii ^~j<j tojj-*ij t<GLIj t4jL«_L^j <.Aijj>- 
cdiL) oL»jVI ^jj JjLyijj ijjfcjujl t _^Jci\j ^^^JLjJI Lj^j^j ^Jl l^- 5 ^ 

JjjJl ijj-LJl oU^>e^Jl i_JlpIs . ^jXiJlj ^yoJuJl |»wLaxil i 'L^L; Ij^-I o j-/sl*^Jl ~a±jL*S\ 

Oap Jsl jiJl y ^_^JI 4^>-L~Jl ^^ji- 

(j^l j»Vl c^IAj j i As- 1 jJl JjL«J| oli j t UjJl *L\)lj ioLaaI j^JI J^j- y^So t JsIjj 
_ j_j j_lJ I t_jL- }U _ o L> j^l><J I c-JjJij t J_J ^ Li j jj^a o^-i r«-J L<w» J-L*J I j »■ L> j V I j 



l!!...J^t>l 

i J_o LiJ I jUjJI isJi^I ^ tAjiUJl iJjJl JjL-jj oLJjJ j» dlLj Jjj J ikLJl 

t^ySj^l ^Jsl^ J* i>L>Jl ^jJuj tj»JJaJl s-Liilj t,jL>JLj ( j£JaJl <U;J<j jl ,j£~*-> L° 

jl <. J-L>- jl ^ ! ! !...L§_s <>L>JI jj-^ i_ib>^ Jp e-LajLlI j L^jl-to iL_iJj 

J Ijj (Syr cS-^'j !!!... dUS ^ sa^j jl £olj ^1 j*-*^*^ jt tS^f j\ tjJai* 
'-J j^>- J j ^r-" J lj ' j I J j ' Liil j ' (3 1 >*J lj (j^ 2 —^ jr* J-^ ls^* ' tS 

eyilj^ J Oj^Jl ^-b! J pJl c~*ij Ji jJUJI J ^^U>Vl JiL-j i-_JipIj 
jLJ^U j ; LyaL>- i I yj\ ^JJJ o jIju- (j--LJl J-il j*-* i j>^.Jlj - iJLJ^I Jip 

JijLaP {j> ii^' ^*J' t5* V>*>UVl JjL- cillj A^IS" I jAii> ji _ i«Lp JjLsAJ (^i ^Jl 

i^Ul jL*il ^ ijj^ff iaJLjNI oU^x^JI oLS'jJu-j oLStA>-lj 

^ _ r AjLL i j»!>L^^I I jl j*_»jj_~wi L>^o jV tiJUi j i <LLP a U 4_~jL> jL>t_« ^ 

! ! . . . j^Ip jv^wii Ij^i^lj 

<x^Ja i^^Llj La^o jL»^i<JI kiiJj "Ujwj Lo j^-J (jig'. <Jlj t4s^si>l^!l <(j>c>J|j 

^Ul ^LJL* jlat jj-^j J 'j»-iLr^' i'Lr*^ (j*-^' j^^V AliJj ^vajJl 

4)1 |»b>l ^^1 jS-j tCJj^Jl -Lxj d-xj J|Jlii<dl i_-mJJI ^L>A9 Jl*j ^»Jj t jjj jJJ ^»_ftjj^Js 



jvlxJL) Ji cJjJi (j-wi! ij jvg^Jj 4 bj> L* jv^i iJ^»J 5-~JJ I JpU^JI oJ-fc JuJ ^jJl 
J-^2j jl JJ> OjiJ'l JjL^- ^ ->Jj<j otyilJ (jV" <_sH '^l* "^y^^j 

^ ( _ S _U> Jjj! (_gJJl 4_jIx£JI t^LvJl cjLl<JI oIj-^j l^Jwo ^1 jL~j)n 

p g-J jJLp iij^; tij-a JJUi jU i^waVl ^ 3-ib>-L«Jl I^juJLp o-jLS" *J\ 4<§§ 

*i <ul J-g-^j Jilp ^JJsl La (_gJL!l 4)1 ^LxS 1 Sfrl y ^^Jlp i_j j_^> j 4 j 

^1 SJuJuLil j^^J Jlj^j" dli'i 4$H jJUJl 4)1 j.tAS' UjJxj <jl ^Sloj 

ls* ( >r*-'-~~^'j ft>L-pAJ 4_j_p">Ul_a <l™L^JIj 4-Jj . 4 j»*>Lp)/I JjI—j Igju*^ 
!!!...SijUJl 4jiUJl ojLs.a^Jl iSj^ ^ uLjiJlj ^jVl <_) 5i LS" iJ-£j <_£-illj 4 4^~*i 

L> <_yU-Jl ^ oL^I tUUa J^~" ^ IjiK; JLS 4)1 Jt iJjSGl oL^I ^yijo Jjj til 

. Ljj J^f j I <u*LJl oL> j]jvJI ° ji j (j^j <— kiUij t ^LkX^j V 

^^vjxJ ^J j-^J <J J L>«-^ j-* j*j 1 j I jaJ I N I j L L^w»j I j I j (3V~° U>-^ J 

(J J jjt«Jlj 4 Jj>-Ij j>A -Ui Lk>-I olj 4<jl j>-\ AJi «■ j^Jl I4J (—jLvsI oj. ^IjVI cLLLj ilMi 
^jle Lr 5jCj -uiCl j' t^j^^SCJl jlyLlI J^U- JLj N <y Lk>Jl d)lj ti-jJl dJJi 

IjjLs^I ^jjLJL ljj-~j ^jjJlj tljlias^lj IjjU<sI AjJJL ,ytj^\ jlj "wLs- 4 j-~i«Jl 
. ItjJi ^JLa j\*J I J jjip j jJi ^ ISLo j ^ ^$1! I 0I jiJ I iw^> Ji dJUi Jjj J j _ I j Lk^- 1 j 
jj^o jJLJl J~?^l j^j^i |»-1 ^ < *-~^* i j Oj^ll ,_Jj Li>tj 4i jj>^}\ jLvo^AJ jil jj Jjij |» ^Jl Lol 
^ a-JjJ>JI oLj^/I 4J *y Jj>-I ^ oUjJlj<-«JI jvJxJl dUi 4_iJi jJ d)U tj-i 
C-~ix! iw«!>L-l 5jjj-vi ^rr^ ^ij-^-lt cJjU^Jl <jljxJ ^^^iojliJ! L^L^ ^^L 5 'p-dj^' ^' j-*^' 
LJ L~j Ljj j H 4 ^5 j^jLjJ I j j liSC! I ,j^> UaJ 1 0 jj^jJ j 4 t j-^ 1 I j L*j 1 

. i^^Jl iiaP j^Jl j ioj5^>JLj 4 j j o g aj (_^JJl i_j jl^V L <uJl jv^j jf>i j 4 jjjJ-ll iJigj jv^AJ-j 

5J jSl! I cj L ^AJ I y<j ^ JJ I ,jj j-~i<J 1 (jj> I Jj>- i iJs- LjJ j ^yJ I =• Lk^ V I j 
i_4^j(j _ <lLo^>o *y Lo ^jjUt^aJl cjW)S\ J-wo->«J ^ .» g n-i 4_iiio j 4<tl)1 4_jLx5 ^ 
Lj-io I-L^j*- ^rr^ 4 ^' '(jii^l 1 »LxjnJI oLI <*JLo»>5Jo j 4-lj-L»j>ej _ ^silj 

JjJj>«^ iJ^- (jlj> lilj . J La-SCJ I Jj<j_j t _)^ 2j5j jlf° V^t^ ^° (J^ 1 ^ J^* 1 J^ 5 J 4 4-Js-LvaJ U j^JJj 

LJl dLli ^ 4^-2i j Ji jijl liljipl oLi 4aLjIj * j! j-./p.W jjL>- Ji (^jj^jLJI (j» 

•Jc*jj* 
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((oLLJI^^I)) i^^^I^J ^y^. Wc^i O-LLj J * r ~Jc3\ t_cS ^y> dJJl^i (..kSJ 

"V j i^jJaJl '^rH ^ ^ 1 4 a ; yaJl S_ r &J_<Jl O L . ./? «J Ij i4-C-j_vi j^Jl 

jltL<Jl <U-^j^j t^-joUlj t v > ->ijSCJI 4jL>!w=>I (j^J jllf "ill I J J— "J (j-^ Jji^Jl ^~>w2jl 

t(U j i>j J\ j&Ij jWj Xe-^\j SiljNl \j>-j j^'j J-bJl ^) jr^iiLJ ol^fl 
V SLjjLj oLSM J-«->>J i^a^L-^JI (3 jj>^\ ■ *— ' J-*— »*JJ 

J^p j^JIaSI ^ jlz>cj CjLSU jl** JsLh^Ij ^.^....a.i'y j _ ^j-*^! laaUl 4-JlP 

A^jJaLJl (J jiJl Ljlp jli dlllS .l$_J _^-*Jl JSl j-U j oJJ ^jjJI JUj^^/I 

^jJaj cjNjL^j aj\jcj^\j i —l L pjfc^^Lij Ij^Ls jJ i5jJj>Jlj i*jJJsJl IfJljljijj 

. JJ j>JU iwiLSo ^jL*J jl jxJl 

J-a>j *l l jj J ~JuS\ J^s ^jJLLJl Jj^>- ijJb- XS- j ,>>. A" J I jJLp l. «Sj1> jl dUi J-f* 

_ i g-LsAi ^Jls- _ ^j^jLJI ^I-Xi j j-§->- J-^-p ^ g"L^>J ^LjLS" Ij^yuo Lgjj> IjJ^jlij t<uJL«^i 
^JgSlL g"* a jl ^ i^LuJl is jj<^Jl jj_b^ ^ j^j^l jTjill ioJ^J o j-^Ji U J-visj 
^^iJL) i_SjijJl 3 j^jJl fljj ^ Cols' f-Lk^-'Vl oJla jL j»^1«jJ| ^ jv-^j-il ^^i* t V 

olS" lil "i\ toljjUdl j! ^Lk^Sfl 4j cJl5 jjj ^x>- t <u 

.>&\ ji\ JiL^ ^jl* i—owaj ^ yl Kti)l tji* ( _ ? Ip (j^^l '-Aj 5 ^' £*j>\ J^l JwaiJl 

^cj>sj>- Lg_LsT ^^ft a^j jJLp j jjSsJU ^jjLv ^ jLJ^sfl ^jJ j»jJI ^-o-^ 1° ^j-*^ l?^* *^ i— 

jl (^S^oj l A^wol jj ^viljj j (jJU- jJ^ jl j-iilj ' <U I AjC^J j jSvJli t oij^ j>i 

U^J5 ^ ^Ul ^jI lil ;<uL>- ^ JLi JjU^JI ^ (jJUJl 4)1 ^»tA5 ^jUco 

L§j| 4)1 < j IxS" ^ iJjSCJl oLNl oli^j ^yii .^>Ml ^y^j^j^Jl iiiLw*Jlj tj»JuJl ^-j^Jl 

CjIVI dJJU ^ ii\ JS" ^ ^Lx-ttJl ^ j-^a* Ji" Jjbl oJ^« ic-Lvs CJ>^ 



dJd: JJi: j 1 4^U- sjUIj <dUi! jl ^Ltj j! » y*! Ji j! j >L-i! ^ sJijd! 

dlL" J jJiJ I Ajj I j^i^ I S j j jjs l£ La i 4) I i_j J j I i_J I yr <+^& I 

obj L»l .ijjji iljjJaj <_£ ^r^S/l oUJJl Jl L^_4^>-l 4j<j>-I ojjj^s j i i-J jXJl oL'y I 
^>ju^> LcJVi j^ij i<>iC>^i <i>Lv3 C-^w 5 JlJu cj">LjU^JI j < 3*>L= : - I j SjLJI j SJlJbJl 
jT^aJl iJL. j >_J^> ^JJl jjjJl jjlij JJUJ oLSM oV t«iUj cJii U^. L^Jl 

^ dJJi t! y>-^i\jj t^yjJlj 4 A5^3*iLJLj t^jjJLj 4<diL ilLcuJl oLNl Lol 

L^^i J j*-JL»Jlj t Lv. oUj)JI VI l$Jl~>- jJl^JI LIJLj ">\i tiiJLk^ 4~s> ^-JJl jj-*^' 

oL_j)fl JJU oljjJ jV dUij tjJUJl Al ^ jL^_j VI jJJa-Jl ^JJI (JLp Jl 

Jjl L-£» <(JLLla^JI u-Jj-iJl jtJljJ^ 3jJb» L_§J jV^ojM 5ij-L>t^JI <L^I_p-J toijJL>v«Jl 

jjj^ijj ^JJl! |»jj^-!I olj-iJl ^IjlloI jlS" La tLkiJlj pLSjJI *_jLJ ^ jlwVl 

!!...^JJL 

:/4Jj^aJl 0l>^ lt*^' jy'iflHl ^ jrtruij^t u3^^ :Lu& 

LjjIJU oJuaS Jls (*-ij£>\ oT j-2J I J j£S\ oljLiVl 01 «— iij^Jl IJLft uk^l 

i_o_4^o * ii j^Jl IJLa ^jUwsI j»li Jui LJJS U*>lkjlj t L^aj^ 4j |JL§J I J ^Jl j 

c_lL>t» ^ iijjjt^Jl c aJL^xJI i^iLji^i i^w^=- 1 g t<u)l ^jLS' ^ iJjiCll oL^I 
oL sbLJl Jl oUjVI IJ^J 

J SJ j^Jl cjljLiNI LilJ ft-^i i j^>Jj .>_sjL^JI_o ^ jJLJl £^>- Jlp J^wij c^i^^' ( - J ' j^' 
jj^Jl ilj njjbcoJlj (»j-LJl vilJj oL-tAJa^l p j^i> JLp La^^j^ij ^ Jj V <U)I c-jLS' 
J j^JL oLjVI UWi~q I ^ill 4, L . W"ll j <L»cJl j»jX»Jl (jsLa»- ^-a-^- jl cjUI iljLs^j 
: ^| <3 Jl bLuvl |»jj53l olyiJl J 5j j>> ^ j _^S3l IJa oL>- 

.(38 : r ^l) 4/^ ^ 4 ^3 

.(89 :J^JI) 4^ <^M& ®j> :fi ^JjSj 

^ ^j^o-^j ^ (^^iSj LJ I j-j^l J Jlj-^!! (JL-Jl <ui ^JL» i_i5 Llj J 
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lOMaU^Jlj C(3*>L>-^lj toiLoJlj toJLjijJl IA^Lai^I ^-JJ^I o^J^jJ (jjjJl 

'CkjSLej j Jl tiLLJt ^Vl (j^a-^ai Lol . iiUsl. J-^j^ *LL^~»I jTjiJl 

io^jjJL; (JUjj ^U^) jJU-Jl <dJ J-$JiJ ^oL-u jij^il jljiJl f-U- JJii toyiljJij 

lJta> 015 Ljjj •-L;-^- (j- 0 ^jilplj ^l^ilj J^Jl J*> SjJLaJ! aS^Usljj iaJIJls-jJIj ^LajVlj 
t^LLjalllj i^Jl pl*Jl oLkiw {yi Jp «U)I L-^bS' J SijI^Jl iJjiOl oLMl 



0?>aii ^ydaJl jb&fc^i Jft" 4 * 23 ' jlj'^ £ ^JjOaaJI J&>a j&Jtt 

lLjxJIj tis^jjjLjl CjIjLjJU j^VIj t5^>t^ajl SJLixJl Jl ej^jJl Lf^L-l i<Lj^J klJU* 

t sL>JJ J^Li Jwol5 <d J\ <. Jjl*JL J^UJI Jj>j t J}U\ll pLSCw ^Ij^JN I Jp 
c_jLx5" J SijIjJl iJj^ 1 °' jLJ»V' <^ ^-iS j^i-^Jl j .5U>Jl j 0 jSGl jJU- is>U? J 

4JLjJjjjj 4JL;J* jJL) ^-jSjlxJl j-*-" J OfL>- <U)I (jJ-^- jj^s ^SLoJ i ^s-* "till 

j^i Ulko Lb- O^SJ Olj *Ai o_p-jJl ^JLjjj 0_^Jl jJL>- til) I ULo JJ L4J1 VI 

Lfj oLvJ^fl (»-L*-! 4-L)L^ cijJsli JjLa^- iJj-^Jl oljLiVl dJUj cJLii' Lj* ^ • 

ojw^o j & 1 I j£ "W^wjjj cJ 15" j 1 Oj I o I j^iju 

: JsUJl t Jk^l 4)1 Jj-^j 
.(82 :*Li)l) 4fe^= bftJ ^ 0- & $j¥ 
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^JlSOIj ^UJl 4«l (jjJ ^Jl I jtjJl ^ diS'i tJJa> jjj t LfJ jUtPNl i_Jl y>- jl^lj U j;^— ^ 

fX if f, 

oUlj-li^ j tJ^LojpJl ^^-dV '"^^ t(5j-«Jl jJa^Jlj O^i'ljJi 4j^>JL * H 

.jwjS- _jl ^oJ^ _jl JjJjJI <&l jA jl j&\ jl i*~<l _Jl AiJ^JJ IxJSj t^^xiJl 

^iJL^. ^^531 OljiJl J? ij fJ> Vj^' oljUiVl dib jl |»Jl»xJI j^ ^Ui^ L* 

U-jxio ^JU^ c_^-S3l jlS i^Nl i»£>JI 0 j tiwJbJl aajAxJL j^LJl ^LxJ! 

}L>- j ti«l Jl*j <u) tjjjLuJl iSj^riJ lOj^il^uJl jj-iLxj i yj J^u>x^J I ■il^i^-N 
ia-~o c-w^Jjl JJ i-^Jyi »ilj)M jl jJi • L^_J-^ jj-^J (j^J^I HI ^ ij\ 'J~r 

el ji J^j 1 4— <l Jj>«-ijj t <*JI jl~J^!l »-VJL> (_5-L3 1 iw»-J<Jl tiUi LS ki>- y ij t jL^>-l j 
^jVl jL-JVl c-aJ j tCjIjJLSJl j {J *\ _pJl dill oj_LxJ j tAj^SCillj 4-JLi>Jl 

yp *>L^i I -La , oij^-j olia^J yo ilasJ J5" tejj^l y* yl ^ __^*JL> J^«-~> 

l^o^i ^ ^L^j Ajl j 4oJb>-lj L1S3I iJ_^3l JjU>JI JJj; yt >=r^ <j? 

^ L§lLk^> J^l^'j L^'LJI <Jj ^_l>^l tc_A^S0l ^yOsJl ^ ^ ^1 

oil Jjl eJU j t l^i ^Us] ^jIp i«i U I « ytJ I J^wa^o Uj^ j LjpAJ y5G I jTyJ I JJ Ua*jj 
^1 ^^"j Jj tjiiJl ^ J^tiJl ( _ s 1p ^y^j t-dsL-j iJj>^j diSJu ^oL" fJgjJl jTj^JI 

^JJ ^ ^ 'ot ^ <3^ ^ ->r\ • $i> J J-*^ 

(5"_ 1 j U £Af i @ A & © jJVl 

yj j*-jj^Jl jl j-iJl ojji Lj Uijl iiJL)i ^yliP Jji^jl j^Jl IJla ubw>l JwUu^jj • 
.(36 <^ 1^ jf diijl ^ ^JV Sl> 

tidaUJl ijjjj^JI f-lj^l ij^J>Jlj JlJUdJ jvJyXjl jljiJl tj^^H j_d-il~o L*5 • 
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^ _ cjLjj5CJl t-L»lp ^ j*-^ - frLJjdlj j»Jij<Jl! pjj£S\ jl jjjJl ^jj£l> j jJl^Ii^j tiilAS' 

.(9 : sty) i.. v Si£ ^1 ^ 

iil (jj p. \pC Ci$\ ® g$ :ft ^ 

(11 : Sialyl) 

v lliu ijjfc ^ ^ /Sf 'it jL^I^ ifi^j^jj 

.(18 :o!>* JT) iJ-£=^\ %$\ y> \ '\ 

.(28 :>U) i ^ 

J£>«tf S^? ^ ^ ^ 3 j 

.(28 t 27 :J>ti) 

^ _ jLJ*>U (*-tj£>\ jl jiJl 4jLk»j Jjcu^J! iwii _^«Jl IJL* i—»U>w9l JLfrJLi>«j dUJw^ • 
(J><J I J ji L^x« j lx>tj <uL>- 4j>o^ rV 3 oy>ljl o jjk j i <<I) I JjJis-- Lo ( J5' ^t?'. I L _ ^vi> I j jj_LiJ 
(101 i^ji) -^Jfj^j o£3T t| lid l^Jait JS^ 

^ SS- ofjSft; cJjp& c/fL 4 IjjjL' :fi JjSj 

(185 

.■^(JUJl I^j (_i-_== [jpiilfl u^al iLA-^ cMr '-im dyj 

(20 :o^Sci)l) 
(21^20 :oU,IJJI) 

(Jw Jij CJui- OL;_== Jj'il Jl^ OJj-i^. "^ly I §^ <JjJ j 

.(20 _ 17 :iwiUll) Jii @ ^ 4^ 4> 

^ylc- I jl ^iJ I o LkJj L_j dU j»-fiS j^J JjCjt<J I (—iS j^J I IJLa i_j L>w' I • 
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\'oJ^>J£a ^j>j ^LJjJ^i ofJ^J C/J^\ c?J^==»J^ ^tHj^l 

(105 

:'§i 4)1 Ji« ^ dUij <.(^f- jA\ 4)1 ^ ^L^aI ^ ^ 

t^JM 1 Jj ^VIs dig))! Ijj V £>liU p»3 Wr Oj^i 

.(179 :<_»I^Vl) 

4j-ll«Jl -U^-LxJl i^jLJs^j ojj^ii JjJ^^Jl i__isj-«Jl i J Ls>=_^ I J g • 

C^Sj j°H\j o^£lt $L j l\£ : JU; *Jy Jt. ^ (4)1 

(164 :Sj2JD .^5jli* £>3 <f4^f trfj^j 

4& y$ ,$6 ^ h^Ij c^Vtj ^ 4 :f§ -Uj-Jj 

(19K190 JT) ^ ^ l& £l£ £ gfj% 

0- Sfelj ufjVlj oyi^l ojCiu X$) dpZj^ :'M * ! j h 

.(75 ifUVl) ^<^j^" 

J4=1 S$Ji ^d!f $L & j*H\j 

.(57 .: >U) i o0> 



oLVl . A) JlJ^pL iwoJUJl ijjLx^Jl i_i-Js^j ojjjwa-; jj^LuJl J-|-^Lv-jj • 

jl^^o^oL AJo oijJl jj-iJ ^ <u50j t jLJ^I il^is-V J^tidl LS"jl; ts-L-Vl oLL5" 
JloJo iU^pj tjUaJ^lj j^Jl oU-jJl.j tol^-Jlj oUjJLj ihSCl j j»^>JL jIjCj ^jJ! 

.(8 :jk^I) ^ J^PJ^ 
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. (3 : (i^UaJI) $4. iit <£X Ji )► : §1 <Jyj 

. (49 : jXiJI) 4,?% ^ fy^ : it 

.(2 :oli>JI) tfe* J^ 83 :H 

.(18 :j^>JI) 4o£^ 4 W- :fMyj 

.(50 : fJ ^l) 4<5P" 

.(46^45 :jli>JI) %)-Jr?i 4^ai }Us jiib ^ILi!! 

4,gJj b* & Jnib* 'M¥ '■ M^yj 

(6 

(@ @ ci£ J^J «^ $ > :$g*J jij 

.(20 - 17 :ajiUJI) 4<^*4^ •^T Jj^ @ ^ 4^? A> 

j ji^Jl IJla ^ ji ^ylp oTjiJl J^tij iJ ji^Jl oL^/l j^Jc ^ L^JUJI 

.(SO 4.te^*> 'f $L $ XS$\ 

.(3.2 :JLp^I) t<^V J- 6 ^ © dyj 

• (30 45' ^ 

^is j^i i_aJL>tii N c 5ijJa» j^Jljii Aj^Li- IgJLc- (jiiJl 4)1 ^^Jai ^1 Sjlgall jlj • 

0LJ)/l L° L^»ii>J ^1 a ^JaiJl »_tU; olJ V jJ t fill jiL Vl 
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J-»Jl dUj ^s- vJ ^-*-JL; oL~i)/l i_JLkjj i Jj>JL (jJL>- <4ib>j j j-£Jl jl ( _J-£ j-v^jj 
.(8 p£p t£% Si I/J? c>)J ek-!i 

jJ&J ^ £ jjf jj^ i*#5 :£ ^->^J 

ji *jz/lL* 'J2R> 'J-csj ^ ^jsf 

.(5 :^JI) 4j^3t j^Jf 

. (5 : 

.(39 . 38 roU-jJI) ^ j»AA^=»l <^J> 

iJ^5Gl oL^I i_g* <-3jL<t»Jl i—iJi^ Oj^j ^i-^' ol* JliSS m 

jt dilJL! Ojj-^j oLVl did j^jUJI jl^p)/! jlgj^Vl ^jj (<uil t—'bS' SjjI_JI 

^^sjcJ ^L»^l J^j^j ojj— ' 114 L»jJIp ^JlJ! oT ylSl jj^> S jy <j-* 

tOjiOl ^L«jIj tjL^jJlj ( JwJJ I ^i*>l^>-lj 'jj^j^'j olj^Jl (_>)->- JJl* ^ <Li^SJl j»jl*-Sl 
.(30 

.(11 :djJ) 

^^OL; JjUxj J-^JLj til^jJl ^ 5JsU-^lj t^j^jl Jj^lllj t^^j-jtJl 
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^ JjJjJI Jjj t L^jjji^j Jj^I j^>j i LpLU ^ jj-^j Jlj t (obL»>j ^L^O obits' ^ 
^ g '• o-i 1 5iJ_«JLa iwii I j-o 4)1 i—jLlS" ^J <LJ j_SGl oLMl ai_» ^ jj ^.^LaJl 

to JiG S^Sb* tioto oUIk^o ^ i^^-LJl otbSCSl i5">tkjl dJJij c&JjJl fjL*Jl 

4_v<sl>- ^jaIp J^-^j jj-a jbJ^/l <_£jJ L» ^j-** ^^b^ " j-?"*^ j- 4 ot!S j»^s ( j^>«J 

LjjLjwsjj <ujI ^ oLJj^sJI ot>l I j_«L5 JJsi ^ tiJjXJl ^j-t*-!l JL><-< 
i_it<xJl ^ dUi 

4i\ £° L^>L>-JI ^ ji! SjI^ .jli" J*- Lj-L< ^ ^ ti_p-jJl 

<b! jj^j dUJLS' ; j^SsJl iJlA JjUs- ^ ollll CjLkjw ^> j t jj^Ul ^ 4JLLw*j 

jSl ti^LJl Ai_i>Jlj ^LJl ^iJ^j (H^l oT^iJl i^: jj ol jUNl dJJj jl j»JL»Jl ^ 

jl i <ui Lj j^5\Jl |» jJ-f- aJI IjXv^j Lj tijj^laJ! jv^JLji^oj > ^<1jjo L« J^>- 

LuJ. iwoU! ^jyiiGl iijJJ jl JJ jSDl iljisJl ^1 J^-JL LjK j^jo' oN^jJI diL" 

'Ls-jl wb^l jjfc (^iJl jt-J^S^I jlj^JJ ty^^l jW^^I J^»J -^»- (_j IJ-aj.iLjis jjji 
^jJl ^jliJl J ^j-Judl ^JLilJl j^sjJ L^— S\ lj jLj <cSH j i4i\ ujLS" ^ SJjJjJI jL>P^II 
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(1)1 jl tl— jLIp J-a <JUiJl p-» S l\ b> ^ g;;'.^: ol ' J-*' o^^-l ' W^^j' 

(3 jjs j . oy^Nlj LJJ-Sl dJJJu Ojj-— a"^j ^ ^-g-j-iJ LiLjl ojUij>j! jLJ j»_gijj><j 

I-L& < JlA I ( _ 5 Le 4>t>Jl j^iJ l4-Lju jJlaJI ^ i^.fji ^Ji (^W^d t ^ J< -^ 

<L-jj 4jLj! pJU- <u1*j (_$JJl (jJUhJl. 40)1 (i-d^l oT/^l otj j-^l 

oML-yM cA»s5\j lOl^-Jl -Ui*^ C~<U>- -Li ^ <u!j i^jSflj Olj-I-Jl jJU- 

ijJJl) lf~>- J <L*J (j-~A^J C \i a->^i 1 f|g Ljj Jug-xj J-Si 4-oJLiJl 5JLa. ^Jl ^ kill) 

^j-j*)^ ^ ^ j>- jaJI 1 J Sjj-j *JJ-^ J t ijl 4jIj t<uJl£ <uJ5j I li ^p- li j>- '. (ijj^Jl 

<cdLi>- ( _ s lJl iLoJ^JI t-JjlxJ! ( j^j!>\j t(_^jJ>-Vl Ji~>t— Jl oNlj t(— 4>-U^L«Jl ^ ^L^jJl 

Ol la «■«• ■ Us jJi>*^ jl J-^j 1— s j— *j i-^-iji j\ \j ji j-Lf- isujl j^e- I ^Jl 

iJUJl 4llS |^ Loj <oJai ^JJI \ JLPjJU UJ^J t Lfolp (j^J^I IIS ^1 <^-> jl 

.(9 .idjigL /i ^ 05 ^ 

v^j j^l ^ iJljjJl 4j\i\jJ>\j t^L^Jl 4iJLv2J Uai^x^ j^d^^' jlji!l liJJ JUj 

: Jji ij ^, ; b*Jl 4)1 (3-W?j tojUapl JsL< yfi IJLaj tsjj^l 

.(1 ^ ^ ^ r 4^" ^ 



64 



♦ * 



mmm» 



mm 



:|*j>SbJI 0\j211 j j yOaJl jbtctfl I 



I 



I 



(j-c (j^rU) j^J t^JLe j-UL jj Ii5 (jAi-) : JLL ^SjJJJl 

jy^jJI ^tlaj Lvijl (iij^j>tj^)j t Ia j __Sj j^~>ll ^-—^ ('jr? 5 -*-*).? (LljAfOj 'c.^.'"'-'' ."" 

*(jj>-U) (^1 L* _ r ~Sj (»-~»Jl p-s^J (j-r^) J^J JLL IjJj * Uj_~ 5 J 

i(*l^_*Jl) i>»^Jl j^JajJl V (j^^Dj *O*^0 or* 3 ! 

.(j^pl) i|UI (j_^cJl)ji 'j>**Jl j^l JlJ I y> (jUJLJl)j 
(jj^jJl)j t(ljj^sp) jLv» <_$l (Ij^Ai-) : JLLj 



jJLJI toiUJJ ijjUJl ^^(1 L^j L> (olj>t*^Jl) L^jj>- j (s^>*j<^Jl) i_s dili ^jlej 
.(88 ^@ 4^ dJZ 



-iJ 



'.(24 .23 :S^JI) < © ±4 l%JSj JM 



.(38 t 37 r^jji) C<«^ f* 4 w pJ J ^ Ijftjlj ^ 

4 *« 

C-<l>Jviu ^^ki< Ji -C)_/ii ^L^yj*i J j-Lj j 

.(13 :ayO Q5*-^v» >^ 0^ OjJ ^ ^ 

5^ jij -Wi J j^* (Hj^i oijiSi JU5 ( _ s ip ^ 4)1 Ji'jjj 

.(82 :*LJI) 4© fe^ 1 ^ ijJri ^ x& h* 

.(80 . 77 <>5 J?>" ^ 0jj4k*il 

.(22 ,21 r-gjjJI) 4® ^ 4 @ 0^ oU> Jjf :iE J>.J 
.(2 :Sj2Jl) 4® oftii-U ^Jufc ^j V cJSJI dilif -.JjSjj 



66 



.(105 :*LJI) 4© t^r-^- Uh$«k 

jjZj <. <uL>- ilij>J Jlsp^oT V |||§ Ljj <u_Lp (_$JJl ^"}L-Nl ^Ju JjJl Ji j 

Jp aJ^uJI aUjUJI aJLo jJI sJtA J <dais-j <uJ!j a1«5Ij <, <lL* jj ^LwJ' 0-° ^LPl 
jTjiJU dili Jp j .(^^ojj-I a-Ju^ ^Jjljj jJL" j 4)1 J-* 3 ) ^—j-^b *W*^' l*"*^*" 

tJjj^Jl ^jj^ill ajjJujjI J >>^j<-« ^LgjLip j\ L^jULSO i_jjJl~^Vj t Lgjj J-^j LgJLoL»j 
"ulj^SCoj jjSCJl Jl S-LJmJl AlljLi! Jj ttw-jJlj <j>Jl ajUI Jj iJJjJI ( _ r ~iiJl AjUa^j 

Ojy VI (-<_f£ (Jl Jj-^^Jl ^s^-^Jl (j^o jj ^1 L6jA\j]i>j 

jl xSh dUi oL'l . ^ jJUJt 4)! ^J> !jJ^» <~A*}\ JSLbJl jj^ax, j! JiUJ 

A^bwo iiJu 4)1 oj^wdl ^ i_jjJLv! j»-jj-^-!I jT^aU ( _ r «J-«Jl jU^Vlj 

SjLiNL; j^^^l jl j^l Jr-" ^ J '^A^ t5>^' ijJaJl JjU- _jJl jji^j A^JUJl *i y-Ji\ j>Ju 
^C^ 1 J^ 33 Jh^» ^ ^ : H t>Jl J diJi Jl 

4^ Si s^tj ^ j* 0-. 3^ tsii jiJt jjj c*Jt @ 

•(6 i5 :L-) 4© Jr^J^ 

><ft »/1 '.sf'f ' . >.f .|<Af , |".'|- * * , . 
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.(53 :cJL*ai) 



.(166 :*LJI) 



.(19 :/.U;S[l) 4® Sag? M?£ ^ ^ > 

,JSJ (Qjp J^jj JS ^ y>j iiL.jJ <a L^jSjf :fg « !j — ij 

.(67 t66 ^UJ'ill) ^ Qp o^Jju j£L~« 

.(14 cl3 :^) 4® ^>A^ >Ji1 J*^ J» 4 ^ ^ 

6l^= ^ oy^l <j ^ Jjil J5> :it ^J^Jj 

.(6 :oB > 5Jl) 

4 ^ j>Jui) lie JitiJu dij; *h iU-^ Jb^ : m J 

.(93 :J-JI) 

.(88 c87 :>) f ' 

.(29 i^j^iJi) i@ jUi its 

oLh^ jb^yi <l» j^uhj a-j^ui ^i^i 

^ p->j£S\ oT^ail ^jJljJI oLJI ol <^">U^ U Ji^ 1 jj^^l o-^ 

oJlS ol ^ j ^ ^1 ^^J (_^JLp 4J~* iiLojujlj * aJ I J^i JjJl UL5 oL _ Vf-^JL^o 

(j-o JWI ol j-1p Lgj j»IS aLjJs> o!jlaU»» Juu VI «i Jl oL-JVI jZj U j 
. 4_^?L>- 4 a ya i S ^LuJl 4j_J_aJl j j jjaJl ^ J-S" ^jj t JjjJaJl Lj^lJl ^jjLj j-^ ^LoJLmJI 
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:g| j>Jl Jji dll i Jj ^^JU^JI ^iUJl illji^J N jUJl 

.(51 4® 

:fg i^Jl 5jTy»II olS/l 

«> (Qp ^f-j <> ^iu> 4 TSj ^°- <3^* t - Jl r^= hst pj\y 

.(20 t 19 4© 5-M ^ 

y^Vt Jy* y4f ^Hf; ^jSftj $L j 

.(191 tl90 ijlj** JT) ^ ^ ^ 

cr e-jJl ^ 4^15 ^ jj oLw^fl (j-l->-j toLj>Jl jJL^ j 'ty'j^'j olj^>_^Jl ya 
yo cLo_™Jl 2j>ti^£5 ^^jVl jjstl^> ^ UJ I^j <cu^>-j 4jj! t^jjLvJ^I 

jLjVi C^=J ijJIj j jiC" jlj Jb V i;^jUJl 4jLa>J| jV (.fjbf iJLx^Jl ^U^> 

LajUjIj) jliJl i^vii jjL^J <jl (^^oj V 4™j5CJI j» ^LJl d)U La .a£\ 
Jjsi : V&j^J?\j oLiJLsi- jJjCo (jL>Jl LLai ^ oL^liJl jJl>cj >aUJU j i IjuI j^cS\ iL>- j» 
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J jl lioJ^ iJl J 4jI J ff|f <U)I (j^> jj j»JL™<JJ JLo j»-A>Jl |JL» . . . y*^d\ 

i oLjJaJl oi-* jL^aXj*y I J-P a^wkj -§|| 4l! J j-^j JJ £ji j» jj>w> <_£ j^J Ji»jJl>- 

ij^-j i (j^ij idUi c-i-ii jis A~wisui ^jJUJi v 4 4A;a>ji ^»u» i^j f-UTj'yij 

4JUJI »Jla J jj^ij . aJj^-j J jl JUJl <ujI <_j LxS" J iiJL>Jl dJUu Jl SjLil 

jvl^j 4)1 J-/*) ^J-^j^Jlj p-LJVI > j\ jljUli jtJbJlJ Uj^aXJl Ji O ji^j 

J t-ikjj ol j>>^; *Ai CjIJlM L$J ^ jj<J i^j^iOl oLVl JsL L»l 

Jajlj-^JLj V ^1 ioliJl v^kiJl jiLbJL VI ^1 L^4~- Ju> iL^u-Vl 

: SJbJl J^^^uJl 

Jijj ti^jjjJl 4JJJI J jsLaJNl oVYs Jij p;j-^-!l jlj-a-Sl ^/g.'-l I j»_gJ l ^ r -^>- - 1 
jLJj Jjjl jJ (t^jilll jTjiJl dUi j t Lg_J i_~JL-lj tijy«-Jl ii-Ul tillJ ^1 ji 

Crzi cij^l (t-f»j '('-^j ol) q^j^JIj ^-Ulj t JjjJl ^L—l _ 2 

.^-j^UJl l_jbSCII IjlA tljU y J-*2jt<JI_J J>J>wJlj tJ-JLjIj jlkdlj tj^ysUJlj 

iL>t^Jl y (y^^wUl Jljil Jl jJlj t^H ( J k. v a.Jl y jjLjl - 3 

. oj^- j 0} i*j JCJI iJl yJl ajVL <aL*x<JI is^^will oUI JJl - 4 

^^Jt^j (_y2-*J Jl ijj (. Jl ^yJ> J-*Jlj 4aL*X»J| <Ljl jjjjl ^j&j s^lil - 5 

oj—Jj U.S' t Lvi.^ <W2-*-; j-^ij j»_>^5L!l oTjUl uV t ^h'-VI f- j-j? J ^JVi jt-^i 

iioiU-Vl y ^~>i-aJI lJlA? y i^s>-\ ji\ ^y> oVS diS JJj t§§5| 4)1 J j— ^y*- ■i^^l 
jv^i t j-^>J lillij ttiiii jiyi U-l? J^LjcuJI ajVI ^j^sj^j iaLcuJl LLj-^l ijj-jJl 

.^ijTyJi^i 

jji 1 5_J _^5CII LUAiJl iiLcuJl oLVl jl ajSU Jl j-«Jl JL-vJl sLpI y _ 6 

. oJlkj aIJ U^- Jl jJl ,_yaJJ *lj^>-l 
. i_™^J I j^zi-^i V JailJ I |» j^->u 5 j^jJ I j I o-Xp IS 0 Lp I _ 7 

t 5_w*_LwJ I iLi>JJ LgJ^ail Jj>-I ^ oLVl (JLlpI J <JjU^> jl 1 1 aJ-ScJ 1 j»Jlp _ 8 

JUJI jJlc-j 4 JUJI <3bl j."^ ^Sf dJJi y Ujlp |»jlj LJlp jpI ^.JOI jlyll jV diJij 

y 4~>L> V j t ^1 f^lf- JS^j Jx>^<jl t JiLtJl t JjIS^JI l Jkdl J^Jl 4aUo 
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4~P iw-iJ I L UiiJ I ^ I a _ 9 

» * * 

^U>\S LjL»_l[ Lo-J-^J Lg-~9 oijljjl jj^j-^aJL) jv-J->~^Jlj 4 La^Pj jbJlj 4J*j>J|j 4-islj_>/2j|j 

»!* Ji* ^1 Jj-^jJI ^ jLj)M 4$|§ 4)1 <_jIx& jUj^I li^AJaJl 

dr^" -i bit ^ tyW^* j-*' elf U-^j L*^" ,_5^-* t LgijJL>J i^JjJl aj^JjJI (^—Jl ^lx>J 

: J_^i SI 4il (Jj-*» j tj^Jlj < a LSCJ t (j\ « j jSCi 

.(187 : ' <® * J& S$ 

4...->.l>o j tOj^Jl tUJj *JsJLj 4™_>e_!l J_*!j_jL)l ^yi IjjS pL«_w-J| AjtJi+a 

<ji~Jlj j^Xj ^ L^J^J U-*-^ ^ ijr" *«JlLJI ^j^JJI 4—J> o^p-Vl -Uj^ 

.oUJl 

^Jl» ^L^.m." I (Lf^i *-*^>-j M 4_^JuJl JjUj>JI <Ju}o y - 11 

4jl>Jl LUai Iap U^i 44)1 t_jlx5' ^ oijl_^!l iJ^Jl ^Li^l ^c-*-=r c** 4<L>licuJl 
oL^JiJl t^-^k ^^j*^ i^jj^l iJl aj^I i— AJs> jJ L^J jj^Uj ( _ s xJl 4iio<Jlj 4s-bi^l j 

LT^^ 1 j 1 ^^ 1 c^V^ LS* J-4>-Jlj JiLJl ,y Jji Ji^JI 4_^J _ 13 

71— — — — _ _ — _ 



jc-JL U-^j_4 J^aJI Oji^j t^Jl?- j^- JL>-U <up JaJ (j-o SjLiNl 

"%Jsi to^glg^l aj_^i!I i^Jlj jl^l ^ ^ilJ^Jl j^j V L> yj^Nl 

UJb- Jl Jj^jJJ iw^Jl ijT^Jl iSfl ^ J^^l iJlS^I jL^Vl ,/ j^-Vl - 14 
u! jjtl I j L J^j LSG I j Uj^f I ^ Li t>UaJ I t ( _ sr ~£J I jJl<J I J-^j^. (J 

V jila^ J*- aJlS' tiJlj^Jl aJUI j-itj t^LjJl 4jli-^ t jJUJl 4)1 jjt jvJ^^Ul 

liJJj jr^iJ <UaUwJI jk< ^ ^iLJl * LJjJI i ^ (J^JLSxJl ^».u> _15 

.4)1 c-jIxS' ^ jUrf^l fc-Jl _^>- 
jL>t*^li 4j V j__ r SsJl jl jil! ( _ f <Ju«J I j~~JcS\j ^^oJuJl JU^pVI c> *;<i^'i ^ J>Jj-4^l -16 

^^j^ukJl LI ( <( J jUala jJUj l^J! (w^^CaJl j%JL«J! J JbJ e jAt jJs 2 ysUs 

U ^ dUi > 



.(2950 re^Ji^Jl) uT^3l j-^i: i^h? ^ ^Jwjdl (1) 
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A^i _ ^ J U> ^ _ ^Lxil ^JJl - A-JLiJlj jJbJl _ (J j-vslp J-a'i a^LoJI iL~^l 
t (jJLiJl j (jjj><j| \j jSol j t o j~vJj jv^jj-^J 3 (ji~^ 'j-W'J ' * 4 -~ i AjLJaj*_oj jLL*Jli 

Jls J j«£>*i\ oJla jSf i <_j j^J<Jl ,j-o liili t jUl j £>Jl j i_jL^>J|j i^_*Jl I j ^Sil US' 

J_»1 ^>UI J^j j^Ji dJJi jjJ-^j '(H-^ ^Ji- 4 Jj«j ^»Jj i I^S" L^jj-^J j»_£j|JJLj<^> ^ j-i 

ii j-i j! t^lj-j y& L»j _ iJUJl LiLJl a j Ly?.>J 1 J i a-L^ju ^ JJ I a^J jjJI 

iLJu* ^ ioUl JjL-jJI JS" j»lAfl oJla Js ^Jl~JI ^Ju! ^ »IjlcSJI Jai_ I Ji j 

L~^>- y j£\ Ji\ Jjj^J (JLfr J-^«JI fciJ-JS .j»1924 ii*. ^ Ul»Ll^l 

oLi*>l>-^l j tik^w«Jl oL^jJ-^Jlj t<LolJLfJl jLSoVl if^Lilj tjt-AJb-jJ i! jI-w»JJ 

^ ^yJ^Jl jU^P^M jJi <uLj»J (_$jJl jJUJl {y>j ^ ^L>J| t JlP i«Jl A^U^f aJuL-j ^i>j!j 

• *J j-xj iu-u ^ j 1 4) I i_j bS 
JjLxj Ails' ^ ^ |» _j^§J j» _^Jt ( _^_ r sCj ^^w-Ju-w^Jl j j»">L«N I S'iS' o! : 
tjljiJl aJLjj (.^">L*Nl ajjLw jjjSCo IJla jt-g^ jj^a ^ 4)1 ^IJlpIj . Jj>- jJkj ^"^L&y] 

|jj!s ^JlP i jli Lgjt^olj JjU _^J| ^_ft. I j to ^*L» As-Uoj h>-[£j ^ t^S ( v n Ju- j^Jl (t-J^>- 5 j^j J 
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4^>J| J C^LjaJl 4_«_i5GL jj|§| <J i„Jj 4)1 l_jllSCJ L yyLd\ jL>cj£^M oLjl jJ6 j» 1 

.(_Jj^Jl (j]aX<Jlj tiiJUl <U>wiljJl 

^y^ijj ( _ r <J^ jj-^j '•<Sj~> b\j>z3\ ^ a y>^j ^ j^S\ j»JL><Jl jl : lw>L>- 

Aj\s-^a\ ^yJaj ^yJ^Jl JJ^'j . ^lUil JLif ^jjj ^l^-lj ^ jL^lj iJjfci_o 

^J, jLJ\j L J^^\ fljJVlj t^>will ls*^ 1 l} 5jL !lj f-fc!>*eJ 

j\->tS-\ y j|j§ <J j— "J fllll ' — ilxS' ^ L> jj!s <u!j Sj^-jJl JjL-j t(J>Jl 

.ji^Ji ^ ^j-^iJi £jJ>j Cr^'- 5 <- sr *^ £> 

^Lo'iLjj J>^ (.y^ i>-Ufl Lij y>- '. j»jJl <iS' j-vaiJl dJJ j jUj ,_s^j ^/^J ' dJJJb LAIS' 

i jlSljlj t oL^JlAil j (. j^LSj <. jLl--LJl ,j^>jl ,^1 Lf^>j t jULlJl ^1 j . W ... li 

0_j>w> yi La j jj| j t lj bo 0 j?^*' ~J I jj^vj jjt! I j»j C ~ ~Jj . j»_^Lp 

^j>c-1jj c L^i (^I^j^I ^j^-^'j t ( ^o-Lw^Jl Jj^J ^fe ^j^j-^j-^'j 

Uijj U^ot j LpL~jI jIjjj ijuxJlj JL>t» ^ ^ bj-j iLv^LaJl Sj^Jl o-L>-l tiUjjj 

c5 1p j . LpL™jI j Li«jt 3 j^Jl dJLJj JjIjJ ^ k_ip-U^j bJiP dJJi ^IsU^i ci»^>c~^l j i 
tiJJi ^ LAjL^j l5'^ > "!j '(j^s^o cus_j ^\y^ J s ^- ai ^rrT J L ^- ,< ^' <LpjL~« j^^l^Jl 
.g^kJl AjjjJl i^Jlj jlj^Jl ^ ^y*^' jk^^' ^r^H cU^aMI 





tjjSOl Ha c^-Jul ^1 t^pJ^Jl i^J)fl SjJaSI ,_yip JV.u~.Vl 

v^ylSJl i?-L*j ^ yu> ^ dJJij '^jJ^- <>-«-L>- SiUI jili j 

.(jJj Vj v~L* V j 4 V j V j y -Jo) ■HHHH 

JjjU^. ^ tj^jJl ^ ^Ij t <J J "V 1 ^ jilSCJl tjj*} cJlSj 
^1 LUiDl jj, Uaj i*bi}M J^Jlj tJjSfl jUJl ^s^i I 

* ... v, H 



ji JU; 4il ol ^ Jip ^LJoJlJ ^LJI iilji^l c^; ^ 



" i *\\ * ¥ \" ' *'\ 'Y A.u- 'v *** "S r-i^ 

.(51 :^3!) 4® 

J A jffi $ ^k^J cf^tfj Cj<£ZS\ J^ol) :^L^ j^S^. 
.(191 ,190 :oI^p JT) 4>jp a% &i &±ZL \% c$L £ % J?M% 

oUVl «ij<> 1 jS j^J Jjj" : L4J jJl i_~ip J Li <u! lSj^h t5^-" '3i§ J j-o 

tS ui f. * 

<JJ oliLjJ! j»Jiplj (J*- 1 y <oL-p LgJ *if t L^j ^^.L^oJl ^ j-ij *Li ^ ju V <L^">L^ 
tf-LiNl 4JJL3JI ILJb- y» ^^Ip »_i jjcJJ JiL^jJl iL-^jj cjJUJl 

J I (jjl oj*Sj i.ojjj>\ y> ^1 ^ f h. : ../?:^> itSjs*}] p£>*jt 

JUi'j tSjJuiJl 5i*5Us y> 4J t < .bp -^r y J Ju ^ Jj <u~iJ Jl?-j1 Ji O_^o jl 

J ji ^JalJL jj» j t J5 jJl>- ^UJ -uSf i4aL>- y SsA <4 r ij ^ j iaSCJu j j j53l IIa 

ji oiLJi ^ aISLIj N j 1 L_£iJl>- 4jU^ ajV oUjJl V j oLSCJl oJ^j N t *lL>- Ji" 

.(11 :^jjlJI) 4^h^* y>J 

.(4 _ 1 < f i^.1 &&0^*&J&$® 



.(119/9) « l ^2xJI SaUI iJUJln ^ ^JUjJIj ^(111 /2) jdJl 
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<J Ur^> j^Jl oLM I ^> J-JJ _ r J> jJ_£ ^ cfJJi j t j>_jJl L^J L-aI ^ydl ii_A ^ 

:JL; 

.(73 : f usVl) ^Slfj ^ ^ 

.(44 

VI t^Cj i^ffi ^ ^ ^ ^ ^ t£ life :fii «-Jj-ij 
.(8 (H^J c^llrf feT oij ^Llli ^oXj 

'P^J '^=£xA ^k^J ofjfij c/^h\ (3JlL : $g <lJj_J _j 

.(22 ^> 4 

(27 : fJj )l) 4J>-&& Jjfti % Jp% c£*$ j 

44h^ 4^ ^ ^J^ 5 y$ '■ M 

.(2 :ji\Jd\) 

jj&j ^ fcti jj&> &S\> 3<>ji\j c /j ^\ (^3&-¥ * — b — ~*j 

£ '<i\ & j^i ^i'3i- ^ j^ist ^ ^ ^ ^ 

.(5:^1) 4jStj^( 

_>^=1 c>;^ t3^- j^==\ <jfji\j cJ^JJn\ ^kj^ : Hi "JjJj 
.(57 : >Ip) 4Z>j& $ c^0 



^ A_>b <>* u ^.4 d-i i>j ofjy'j oy»-Ji c^jjp • 4 i j * j 

.(29 i^j^JO 
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.(39 c38 : jU-jJl) ^ 6^"> 

u y> (261) <_S-^ij 0^^° (HL^' OljiJl ^ L^iLii^aj «jJl>-» 5iL> o^U- 

3 ^Ls> j iJUJ^J <y j >VL jiJ^Ul oT^Jl <y «*U-J!» JQLiJ 05 jj dUA^ 
(190) jyu-Jj 5J.L.J i(pU-JI) aly)M (120) j j ^Lp j SjU i^l^ (310) 

I^ULlJL»-j djj^jVln ilaiJ ojjj U.S' . is ^j*^ j^-^j Si j*u> (ol Jl) ^»^>Jl 4-» ■ < 

. ^ ** t 

jJU^ jA -till 01 JlSjjj a ^-15 oblio ^ (JjJij l bw? (461 ) j JLs-l jj SjLjvjI 

j- $ # U# ^ % n % ~* ffcs # ^> 

(102 : p Uftl) 43r%~J ^ 

(54 :oly>Vl) 44s&~ 46 JJC ^Vf> 8& 2 Sff^ -M ^Jj 

(16 ^ & ^ | j£ *it> :f| ^ 

(2 :jisj3l) c>S=* jU-jf :m ^yj 

(62 : >p0 <$ &■ J*J 4^=* '-^ 

<m$ M % ^ % ^ f ^^^ j&fc ^ :ii ^ 

. (62 : >U) 

. (49 : ^1) t>% ^ l^ 1 «5 w f -M ^yj 

. (24 : ^Jl) ^Jt & & yj 



: JpJl Jji pij^* 1 ol j^ll J jdj ' jj-v2-Jl s'cJjLJl (jjUJl <u)L oUj^fl <wii 
.(20 : J^-BO 



.(3 lolijlll) 



.(36 ,35 -.jjhiO i&kk ^ S. d°jj\j 

.(34 i^J^) ^0>j> j'Jujj 



.(20 cl9 :o*£uJI) ^ J^= l£ ^ Si 
^jJ! j-s^-Vl •'-L-jj <u5^^Lqj 4)L) oUjVI 

iJL^JI SJJLuJl diij ^ jj^L-l ^^ip I J t^lo^Jlj Oj^Jl tJ-UJl <^a>cj 

Lj jj I c~*-«^- I o Jtj>- jJ I 3 j U<ij>J I oJ US' LgJ V t ^> j Ul ^ 5j L^>- f* - ^* ' ^ v2_ ' ' 

•ClL^j ( _ s x~>>>Jl 4jUw^ J^olSGl ajJ^JIj tiJLjJl 4jIJJ ^^JUJl j^-jill ^^iU t j^l Uj 
ob-ljj cL^' t>™^- (_^b 'JlIjJIj i^L^Jlj t^jlj^Jlj dJu^^lJlj 4^-tJl ^ LJL.JI 

** - ^ 

1 la a> Jg.A->ti Lgj JjJ ^yJl 4jJJl ^j-*^; ^buj AjI^^ JL^ju t^AJlj t4_L*jj 4jLJ I 

4)1 X$jC ^JJI t^UJl ^jJl IJLa djy -Uj 4)1 ^^Ip (j^UJ N t^lS 

cJi-a-P- 44j<ibJl i_SjL«_ciJ| ^ ^Ji iL^JL>-'Vl_J f-Lo-vJl 1 _ 5 ^>-J jj-ri OJ-^-*J I ^_»^>JL)J 

SJ^U c-w»Lsl j tiJl j^jJI j »Lc>Jl la.tLji ^ is jjk^JI J^Lwi ^>*>L^Nl 5 j 1 .,h ■>- 
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,j i^/.W^l c^u ^ ^ 

<L) lj.il ^ CjIjJI IJLa kxJ dJUi j 4 <Jj ^yaJUJl J^- jx!l (j-»L»l j»jUJI t jr-JajJl 

dJJJb <_JjJLx_) L^S" 4 o j_^> Lx_<J I 4_jJLlJlj i^a-LxJl 4 ,/> g "J I Lg-La C— iLkjl ^^1 oJLff- LaJ I JJL* 

Jj SjUi^Jl ^ ^>ixjlj t^-^l ^Jl2x)I jji *>l*U~ i-wJJL uUj)II j£j jJj 

<t)l SiLt JaLJI ^ Ua^J jJUJl ^ ^xpIj iU?- (»!>L*VI -Jlp 

oL_>-lj Jji 4 (J^J^ I ^ 1 g L lo jjj 4 jj\5\Jl ^ 4)1 (j-^ *l j-i^<*y i-w>t^JLa 

4 _y>! Uj 4iI Jj^l Lm^-j J^-d 4>^l S:>LjJl! ^lill *>-jJlj 4 L>J 4J*5Ucu-^l 

(^isJj 4iwa">L*^ll ejl*2j«Jl 4&jj J-^^l ^ Sj^sU^JI JjiUJl 5jUi>Jl C.Sllgil 

4 OsJl <loUJl ^ (j-"UI (_^* <*JjLs^>- 4_j ^iJl - jj^^lv^ftJl 5jU<a>- ^« - 

^Jlj 4<lL«ij_5 "U^5 j 4<uSCj!)Ljj 441JL; (jL*jVl ^ . 2 1 ^^is^jl j^o i_ «i jj 4^^! JL^i 

jUj^fl i-valJ ^-s^lj oU>«-ji— Ij '(jJ'J-U ^j-^ "'-^ ^5* t l ^rc^ j*\ <J^ j^' 1 
i-JjJLSCJl jj-o JjL^JI jJ^aJl ^ ♦i'jJl ^^L* 4 ^i^k-J' J-^>j t.,jijh]\ 4_^Soii 44_^J«Jl> 

4_aJl Jjj! (^JUl j^JijJl 4)1 tiJUtfj 4 t y*>U-Sf! j ^j^Jlj ^JlJl ^IjJ^I 4_J> 

Ss^ 1 4)= = ' ^jf' j^lr* L^>i ^ ij_^=>i U l^i U—ls^ <Jji ii— 

f-'lT " -tf '-ft >i' ^> < >r-5 > i<iC >.-r'^ ri4 T-' \> < \<\ 

.(45 444 : f LuSfl) k 

Oi j 4 LfJt* jJUJl 4)1 jJai ^yJl S J laall SUL>t»j 4 ^ UjLp- V I jLfJ^/lj 4 ( _ ? a!>L^Vl 

j^^xJlj 4 L yij^fl ^ ^^ip Lfc^u jl ^° ^LJl aJjJI 4_jL^1 ^ aJ cuSCIu 
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toL>Jl jJl>- to jJ- 5 -) i^-JtJl j *bi^M j jJl>JI LLsii JJL« ^» ijLjNl ^Jlj^ Sj-JiL-o 
ijJl ^ Jj-4j jt-r^- 5 '-" (jJwf j t l-^^ ^^-^ J-A; "->Li i^Ljj <jIjLa _^J<^ oL-JNl 

.(51 •■ a^sai) -^s^ (*tr^' <S^- oj»j^*!j s&£^ 

(H^iDl (jTjiil JL^b ^ (v-^^Jl 



JU5j ti^Vl SjJOJl «^ ^ J5VjJI 



■'.Si 

: - ■ 1 t ; V : 

-■ ■■-^■.: i ;.;^W-:^" i ^^-: :■. ... 

■'■■■■■■■■SS-:-:. **.;' ; -=4 ■ 



l£&>V t>£>VI J*f -m <Jj-S! cr*J **-J JjL^ 1 

.(20 :o*Sc*Jl) . . .^<3&fl ti' 



jlyiJl ^ oU t _ r ^>- ^ tJ-jJL^- ^ Lo-gJLL^- o^LpIj Lk_gjLilj (^j^lj olj_«_~Jl J-L>- 

.(47 :oU,Ull) 4&rt?£ % jdi ^ (') 

05 l^-j tlj^iiii liy bi^ ^>lii y S^fi £$1 ^ ^> (2) 

(30 :*LjVD 44^5 'J- i& J 

$mtz j£% a sis ^ pui ^ ys> ©> 

.(11 :cJU2m) ^ca^P* 

.004 r.cvo <<1^^ \ t& 

(48 r^U) ^ £ fj^J £#^5 ^ 1 ^ 52 (5) 

ISI bJl, L^J j^JJl j^SUl jl ^1 ^^-iJ oUj^JI oLVl «JLa j 

Z\s>- y>) J^lj ^y>- i^A ( _ r U jj^J-S^j olj Jb !>U j^j-" f bj-" l^I j^L-J^I lJLg_» Ujlp 

4->L*^- J t(jlAlt ill?- y) 4)1 ^y" y»L y>ijl ,_ylJJLiNl ^ y>«-5l IJl* j (.(jj jJ1 

JLo jy£Jl jlj t(jl-J)fl £JU-y>) olyl~Jlj ,_^>jVl ciiU- t(jU-jJl SJU-y>) jl>-jjl 
. 0 il^j LiJ j LJjJI 5L>Jl 5Jb-j iJ! g£ La j 4 LJaJl SL>J1 ^ Liifc 

JjU>J| ol* j .J^valiJl ^ J j>-jJl (1) ji Oj<JI j *Li)M j jUJl Js-I yi OLK LJaj^ Ljjs 
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Jl§-1j L_4 oJLs-j IJlaj tUy jJLp i^jl ^ U-^ <LjLJ)/l cijU^JJ j«-j_^5l jTj-i!l 
^Jl^^JIj *LjV| ^"UJ Jl^ t jJUJI 4)1 ^ o! VI j^UjV *jl oT^U 

ay ojjiJ '^jJl ayj 
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.4)1 «_)bS' ^ ^yoJjJl jUt^Nl jj^ iJjl jjfc j oUiJl 4-ijJU ^ J-*^ 

j»Jlp j j _j£Jl o jiL> dJIiJ! *U1p i ( ^ Lr L*J! j^Jl ^ ^liJl diJl ^Ika ^1 

S^aLk)) J~JaXi tiJJi (j-S^c- CUJ (jJbidJ ^SoJlj jJUJl <L~jl> 5Jjb>t* ^ to ^JJ 

<u jli^> jikj jUai JlLp <u! Jis-^/ oS (C.DoppIer) jLjj ^jl^Jl jjUJl oLS' 

oL dlli ^ i_~~Jl « jLji)) j 4 ALt- jljCjI LAS' Ja^ j t J-^l ^1 ^ jlig,S.II (_j ^Sl Li5 
CjU- j-<JI ej-* <l)lj 4 frl j-gJl ^ 4J^-")LuJl 5.J _^*aJl ol> j-«Jl jj-a bJ-P Jj-Lkj jUa-lil ojLLyS 
4 j-^aJ I iaJa dJJJj J£ i X^a \ J>\ ^y> Cj j-*aJ I j-Ua^ l_j jtk I LoJLS" I Jb J_ji> UaP UAj JaP L*aXj 

S jJ&UaJ! dL)j ol <( jlyJ 9 J • ^ j-^-Jl iiJs Jill, ^j^k^i t J_^l jJl ^1 J^aJ 

£ y-*z->„ j-Ua-«-!l oli' lilj 4<uLi 4j-yp-y)\n 5 ytUiJl oJu i_s ^j<J j t((3 jjVl i_iJaJl 

^^ajiicl^J I lijJ^J I > j-^aJl j oU- jaJI jli 4 JU<9 1 {jf- IJuC~o 

Oi j 4<(*-l j^»«Jl 4^-_)^-jJl» jr-^L 3 yfcUaJt oJLa i_9 4(4_iJaJl y^-H\ i_S jJaJ I j^J (^1) 
»j U ^yLkJl JJlj>jJl i_JjJL*l ^»|JL><JU^I ^ Oy£Sji$\ Ijj UJLU- OjJtUaJl i_fjjj 4~«JM 

jLj^ 5 y^Ui jjaxj ^Gl (Slipher) ((^^U)) ^.y^l (^iiJl lijil ^» 1914 

j»Jaj<jj jl a] O-J 4 LlP SwLjtJl oljj>«-«Jl j^o ^Jlp 4|»_^>tjJl y LJl ^iLaJl t- 

^ j ^SQjJI IJjj 40 j~£ oLpj-«j ^j^ajiJl 1^ .,(?«u (j^-j Ixc- vU-Lo LaJ^s^j i ol __^>mJI 

(Slipher) ^^^LaJl IAa l j5UJ 4 1925 JjJu^j < ?o J ~S' oIpj^o ^^2^' Lg^»j 

^yt- oJ^-LjLa iijli oLc- Lg_»Jaj«_s iJ ^^Jj LaJLv' y o (j-^j' oL5| jj-^ 



Nl Jj^>jJl (Edwin Hubble) kJ^a ^jil" (>SC*J ^> 1929 <c_* 

J~a ( v > 5Uj" o ^UJI lla J-Ja^j (Hubble's Law) J-a j^lS Jl*j ^ J/ c5>^tj ' ^ 

4 b_p L&j_pLj it j t a~>-jUJ| ol y*~<d\ dilj ^ 32 £l oIp il*_>l ^Li 

Jij . ^ 1934 ai«. U* oI^Jl; oj^j ^ dilij i (Milton Humason) iioj—Uj^ OjiL>» 
o>*l J>\ liijJ-Jl o^l 

oUl^lj ijvsLJI oN-iUJl ^ JbJLxJU 

^-iJ i^UJl ij^-Jl ^ <^>^ (A.Einstein) o ^Jl» jiU ^ 1917 ^ 

j] j-UJj jl L»l iCjL 1 <ui L>J ^JJl o _?S3l ot Jl ijjJaill OjLil j tijiUJl 5j^Jf 
g*j>rj ^cJ^J, jlS" L ( _ r *£p cy Lc oJi »L>-j t«J 5jJj>«^JI ^Jl j-i)l ^ JJ-*J Lai j l Ji^S^ 
i^jjLvJ L-jUI ^VjU^> y IS^UaJl tjjJiijo Aj^JaJl f-LjjiJl *LJpj ^w^LUl ^jj^sLva 
j jL t <A>T ^-P j If^* <U^,iLva of i_i-llS'l LoJliP ^P-Ul <<^jUuLxJ>> <_jL/sI JlS j t jJLiJl 

C*jliil» j»— '1 «-1p JJUsI oJop ^ J-»l«-» JU-aJ, ^1 Jujs dUJU j t j^s^> iJu»J SJU- ^ 
^Jl j»l j>-Sfl Ol jjJ o jl yC^\j <GLij s-Ui'il J>-1 0 _j^3l iJuj ^r^- 

.^jLs- ^ Ai jdl cy »Ip Ua>- ^1 ol^ IJla <Wj-^j Ob ti iLc t L§j_^>o 

0 Ju oj»o j^Jj (William de Sitter) « yu~* & j» ^jJ _^J! jJUJl ^ IS oij 

.LjjIS i^^oJl 5j^JaJl y> li!>Uajl Oji^l i-UJ <ci j*~s**\ 1917)i-Jl 
j-o jIj-pI ^ Jj^-«Jl ^yS-L) 0j-S3!l iJ-«J ^ iLlipVl iJo ^jjLJI dJJi Jo_aj 
J^o ^ J5j ^(1917)^ ti^J i(1914)»~. ja J5 olii^Mo o^f Jui uUUl 
j^^Jiii-UJ! ^ bJipj i^jLwJl j^^^oUJI (1934) o>-L»j^* j Jr*J (^1929) 

L>l 4 0 jS3l jj <A;i>«J j»Ju~Jl 4 _ ? Lp _ <u~aj ^b^ol O ^Jl |»^X*JJL» _ ij^liJl s-LjjiJl) 
(Herman «(_£JJ jU ^ J5 ^ <J jiCJlj <.^>j^S 4j«L>o ^^^JuJl o^Jl ip j-»->*>> 
^1 cJ-k J-li (Fred Hoyle) «Jjy» -Ij^^j (Thomas Gold) «jJjj>- ^L. jJ» j Bondi) 

^\ Ijl jia^o I O j \a , / >\ j»J _ 0 j-S<3l O? 5 ^ 0 w O"""" J ^' ^ ij* - i-SjULa 

.(47 -.ctjh) 4^ fc jdi ^ 
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y^jJI £a (jj^Jt J-^i^Jt J-^Jf (*) J 5 -" 



jl j-iJl Jj^i c~ij J_L*Jl 
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ij-^Ja LJt«J I o*yL>^<Jl jli cj»_^>nJl oliL^Jl bL>J ( _^xJ 1 SiLJI Jl iiLviNLij 
oij&j ;i_sl jJa*il dl-^Lo^o <. J—jJLxJl ^£su> s-bj J I-&~h ^-{J^ *L«^JI ^l^-l jj^j jJi^i 
j»J> ^Jl ( _ s i*j . » j^IjuJI i jijJl J J-> t^jj-LiJl j ^SJl J s^ULJl l^j-b ^JLi^- 
J5 J jUJl ^ SJj>-Ij Sji Jl J-^j t _ s xJl_j oliL^Jl J Said I isliS' ili ^ 

Ujji b> lil (j^53l jL->J0 i-lvaJl jIj^JJ k^^ili diJi ^ Jil Jlj t ljy£ t_ot5^j ^U-JU-*. 
^Ja— o .Up e-lj^Jl jj» iw-J^5Co J (10) 18 j jJ-a j j-Lj 0_jJ-« J'j^-; 

J jJ^j tiiliJJ t>LaJu ^JlJ j»_^Jl ^ cjUL~<J| J S^LJl ^5 jli t^jSfl 
J_L»j L*_o tSjLo I.... ..^o-i..t la ^> ( j^wi > ^-i 2 L*Jb>-j (aJLjJI 4_Sw) Lo 

.S J ^Jl dJUu SJbS" £j^~> ^ %5 Jl 

S^ t$t (47 :oUjlI]l) ^ f$5^ :i~^3l ^l^ 1 "'J^ 1 J : t U 

s-L«-Jli tjU^J^I jl ^-j</?tII ^yi dkip-j tAjlj^-l i«iL->Ujj t <cjw» oLoj ^ ^1 

Lu ^ I jt^ ^ $ 'S* *^ '^i- 1 -*^ J 1 *' ° O^j-JLj ^^L" LJjJl s-Li-^Jl ^ iJjJ^JI 

LJj t(olijJl ^ l>-y>^J^\j tilj^SOlj k-jL^JIj tiJjjiiaJl i">LJI ^y>) Jiixi^ j^Jl 

t U jJ> j jUi'S/lj toLSsj^SGl j <S\ j£S\ g\ jj (Lvw«-i ^ j) LJl |» j^Jl i-j jL? 
^SU^JI t ^bJl jJjJI ^LjVI ^-LlJl j^SGl jl Jl iw^SGl ol* :UJU 

<U_Lj JLxJ -Ull <*-4J^>- -ti cUJl^j J OoliJlj tojj^o! j*\ Ji' J Jij-^xJIj tAS"^>Jl 

JLP jiUJl jJS j) C jL^J^ I J Jl jjJl jj-a <diij^j (_$JlJl -GL^t^ jJ^J 4JU-S^- J 

L^ljil jLJ)M J^p iLC*y Sjj^u. ^LjNI £-Li jj53l IJla ^ U iljJuJl ^j>Jlj 



ilUUl 4j~JI dJJj J>\ j~L> (47 :oUj)ljl) ^Oj^j^ <J\ ^a5I 

jLj^M IfSjJb j»J iS-As- ^yAj c <u) 1 f-Li L> jl j^i^U j j5Gl IJLa o jj <uJL>- J} 
S^kJl ^Lj-iJl ^ *L-UJ c-J ^ '(ji^-^l o^Jl cs JjVl SJtAiJl :>^JI J> ^1 

LaJjtj JbljJL) JjljJo i_jLc.^_*~j ^j/t » ■ M L^_va-xj ^-f- j Llp J-pLjo CjI jj>«_<Jl jl dJJuLllj 

J jl^o J-L^ "—ill 4jLoj*>Ij ^JIjJ^j ojJjLjl) J-viJl 4P J-*" Li Los- I i_J j-^-4JJ t Lo jO>=_a 

.(5JUJI 

5 y^lii ^ iLJL>Jl dilJ s-LJjJl iijil Ji j <. L\p SJjpLu £j>-l j^i LJ {y> Cj\ ^>=-<Jl j 

>, aJaJl oL>Jl ^ Lp i?-jL>Jl CjI ^os^jl ^> _^>o ^jP jiL^aJl * j^aJJ LjLkJl oU- j^jl ^Ijjjl 

Oij t(ULs4 ^>-Vl <~a.Ja.3l <jjP U ^1 ^ jl i ~iJaJl ^1 i»^a-j3l) 

jJj*J ~i.Ja.ll Ja _^a>- (jwLi J "5^- <j» bp L^x^-I f ^ C jI ^>=^Jl i_Uj iJ _o>J 4Pj~. ^Li 4 ^l4 

tLJi-LlI jJ-ji" 60 <,000 ~jl LgJl c~-5 j to I _^?~<JI dJJj J ^» j^?-Jl ^ 

J\ «JL>! ^ ij^l jIjlLo j! *LJuJl o^-j Jij tSJUJl ^ ^^S" 272 tOOO j 

iLol ip^w- ^P <,(ol~>-^l ^ j^-Vl Oj-i j-*> L> Jl ls Xp- j!) ^^js-VI ~iJaJl 

— !l »Jla j!j t Lp ^j^f«-Jl dJJu 
.Up fj^dl dJLL" iUS/ 

A>JbJ! oU-LvwJl *>UJ c4iLk3lj 
bj jS dili j i £^jdl IJl& ^ 
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»Ji2"i UjSJ jt-ajJ (1) JS^ 



0*>tAj j^JJl ^iLkJlj ojLJI ^yi 




1-279 -> 



J» its asu»«s 



<d U JSj tijljj a] J jiJ-^ j J^Jj jj^j ^,. ; ,1?,p jUoaJl iJU-*j SJu-l _jJl ikiJl 
jV t^JjJl jJUJl jl5jj U5 <.ajL^; ^l/Vl j» ^ <J j^x~o jlj _b *>U iljj 
i^jJuV i^-r*- J- 0 - 5 ■^ij^i ^iUaJl j oiLJl ^ J5 ji^ l _ r s^aJ 0 _^5C!l i-UJ 4_A^p 
oIp^~j ol^Jl JlpLj ^ 4XJ.UI oliL^Jl (jL*Jlj ^Jl ^ 5UJ ^JJij t^LJUJl 
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a^1p-j i.ijC^s ^IJjIj <ul>- <LjLSj tOj^il (J-*^ <u»$*Jl <ulS\Jl oLs-li^—N I 0.1a / 

I»jL>- ^ U Jjj! <_5 JJlj t-GjjJj -uJukj -lpJjI (^JJl j^SCil (jJL>- oL>*~~i 

I iJuJ L^.j toliil 0^531 jsU>- ^ bo* s|§ <L-jj a5LjI ^U- JUj 

.(47 :oUjljJl) ^J**^ ^ 4^ ^bf 

oLi JjJi-./' SaLfr-i tijjTj-lil oL^M ^ L*^p Sj-kLJl ijTjiJl L^ijJl oj_a ( _ 5 jLi! 

}\i tojjsljjaj j *\~S\ ^ ^1 aJIjLM ^ LJU- jljiJl (3Jlv? jlS lilj 



Two MSuuii Ail Sky&wvw 




2 MASS Hmt $oum 
Catatof /Stars AH Sky View 



(^1 j,>JJ) 5^ (8) 
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Inner part of 
"nuclear disk" 
in equilibrium 
rotation 




Sense of rotation 



To sun 



LgA^ujj ^-ua^J Ijjj^i ^i*tba3 jixuj (^) Jiai 

( _ ? JuJl ^.Jixil y>j Ji t-jlkiJl lift Jl iJl~J)!l ^y-\ b> Jj ti^*l^)ll ~*Ji\ 
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Jl* i^L-Jlj ^LpUis-VI jJULJlj 2L~utJl oL/Vlj ^ jujuJI ^Ij iL$Jlp 



I _^Juii 4)1 Wilis' ^ iJ oLM I 4^J iJljjJ ^Ju^Jl *L1p L° j 

l LasJ-C-l jj j 1 g la j I j "LiJJl 4_!^JlJ ( i {' JutJ Jj-JjJl ^^t^JLaJl ^^^aJLxJl J^JL>tJlj 

t j_!L>Jl 4)1 ^tjlS' j_» j^jjiGl jl jJLil jl ^jJLp L» j^Jl» LiLo ">LJ^ J-xj U_o >t j^o-L~o j 



(JjijJ jps) fb*Ia*J jL^iaVI d tin* I ^^tiAjS a-uj (10) J£*u 



_ ( ^ r ^ s a>ilJl JJ (j^> IgJ 4^Jl*JI oljLiVl ^>^j jji Vj^' fUxaNl 

ft £ 



93 



Mm 



<§B> y>lJi 3 gr -eis (2) <|^Q> 



/. V *v> 1 



4(<ui |>l j->-Sfl ^r^-x-; <S j?- ,y p-e jl\ ( _ y Lp 4 'Ui' ^1) <GLjj 

J jJLJl ^ jjJi^_LJlj jUiCJl LgjUsI Ijji 4JjS/I Jl 
iJLa ^ i^ijuj ^Ui^ ,jJL>Jl! j^jlxJIj 4,jJl>JI ^yiJ S~uL 4_!jL>«_a 
jLaSLSI {y» ^JLp-UjJI f-MjJk jUijl f-ij-^-" oTj^Jl Jj-> C~9jJl 

^ O jl>- ^j-bl ^» i^)M o jJldJl AiMU (j-vUjJl J ^ j-lJl J 

4 (_£ j LS\JJL»* I 4 ( _y>e_ ; j jj g a" .»! Ajt^a kiUij 4Jj>-1j ^yjljJol j» jj>- 

(iJj £l£=> 4>jV^ £#11)1 ^ jljt^ 

\o^i}i y& (J» *u)l o* LxUvj U 

.(30 :*USlO 

aJ L^l; ^JJl <j_^Jl jl il^/jJl a^j>\j 4mj£S\ aj^I oJl&j 

H>-f>) oU-aJl ^ i>U^- J_p*Jj (j^Jl iJU-y) jxiJli ^l-Uo^l 
*L — !l j ^ jSfl ^ Sis' oU-jJI IJL» ^ JU: 4il jL^-j t L^-J-Jt 





..JBf| 
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c$f*>\ jr (Qp d^Hi ^y' t| ^* J- 44 -) ^ 4Pj 02 <spj 

.(12 _ 9 :cJW) 

Jj-L><J jjC cJ-v^ij frL-jVl ^Jijy** ^ ^ <L*jj-SsJl 5_jTj_aJl oIjSM oJi-aij 

U^i Lo j CjIj^wJI 4j C~*li (_£JlJl <j^*Ji jj^s ^Lul L5 ip » yC _L^-jJl S-lJip 

oL5U i-oJLJl *JVjl!I SjLit ju N dili J^i: jl JJj i^jSMj oIj-LJI jJL^ 

.jJUJl 4)1 ^L^ ^ SijIjJl iJ_^Jl 

<*j>£alf oLh^ d 2ujj^aJt C4U50 2ua*Jl ai^dll 

( _ s xJu«Jl jl~>-^l JjJ ^ jJUJI 4)1 t-jbS' ^ ^ jj ij_^Jl oLVl jl oLJL^Jl 

oJ-atj-i Ojj<-*^j t^Lil iUp>-"y JL9 l _ r Jl*Jl J^wa^tJl dJJij tjL«J>U j-iLoJl 

<Loj Jj>t^Jj i<U^xiC«JI i^jjLx-o-U <L^»^t^Jl <j» . . W U Ijlaj tial Jj<j Oil J ' J-^" 

\jA AjA^- eilpl ^ylpj 4 AjUil jili jJLiJl IjLft ^Jbl ,_gjJl 4)1 jl ^^ip iUj-tl-x*>Uj 

^^Ju j<-Jaj<Jl jJUJl iJlJb-j ( _ ? 1p J^JL^^I j»U» ^ Ij^Jl oL^I oAa ^Lj U5 t-bJL>- 

^ tJliSfl (j-ijSfl ^ '^jVl olj^-Jl ^ tejJ ^I ^ yi! Ji" tj^Jl 
— — ^^^^^^^ 96 



oli jlis^Jl £^>- (^^jJ*-^ jj^ (*-^ <> -*-' <_5* <_5^^J 4jL>&x~* JjJLiJl iJl-is-j 

<L*JJ|) Lgj oLs-jl I g ■■■ <*jJJLi <*iii>tj ^jJLkjj 4_>U>w_~u J^jhJ j ijHf ^JLjjj 4jL_J| jt-*^ 5 *" 

.(9 :j ~J!) . fyS £35 ^ 

^tJblj Ow5 jj£JI jlSj tjJUJl j»!>\5 jjb (vj^JI jl^dJl jl? LJ j 
j j-S^-j* jl j <■ Lilian L1p- (t-jj-S^I ol j-l!l ^ olj 3_< k _LS' j (_i ^ J-S" Oj-So jl j_> !>\J 

0^-3 (ji^ 5jj>jJl JjL»j J-va^l ,y Ij-A Jiajj iSAUp ^"^1 

^jl^tM jbtflj^l A-doXJ ^ (rnl^ll ^^biil 

:r Ji*J! jU^Vl > JJJIS- ^1 (1) 

O jiCll ^ jj ilJb- <jUj«jjI j 4 ijT JJi ^ jt-j^^SCJl jTyLlI J^Li (j -4 f-^J^' i-?^ 

.(47 :oU,UJl) 4d^fP 4j JuL : il J^ 1 ^ 

o! (>j.!>L- ^.y^l ^^SCLi]! f 1925 _ 1914^ oljuJl ^ j a>jJS 

1 .,r?nj 1 g «j (j-Pj Lxp JjsLjo (5jLxJl L_Jjj) Uj^>t>o ^J^" l*^-s<»^J ^li ( _^xJ I ol^>wJl j»Jajw 

.0 CjLp j^vJ 
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L^JiJ (t^h.t,:,! o^Jl» jlil (.1917 

a i_jjL>Ji ix-Js ioUJl 4~-~jJl 

a <U« | . UiW l, a ,<H » 1 t y t «, ,^ > t /I J\ . K a lij JaJl ^LiUiJl *U_Lpj /~JCLUl 

ojl jJil~olj AjLj J-S'jjJ ' 0 jivJl JwUJ <b ( _ 5 j>-bJ "^y C-jLlIl" jt-wul jJJsl oJL^P 

.4jL^ ^ 44 j^l (_yJL£ LLl>- ^-S'l jl5 IJLa iij^aj jb _ j iJUJ J^^j^liiJl oUa>%! 

^ iJ_p JU-jL. «jL.JL,y jJJL^JId ^JjJI ^ (» 1924 _ 1917 ol_^Jl ^ 




a!U- ^1 i yjt <Gli *l jJa^Nl ^ j jS3l Ijlo IaOIp <. J-ii™Jl ^ aJsl>J ^ xudl 

aJjj^ L5 jjiGl j! (.1930 ^ JJh f 1 9 1 7 ^- t> ".rr- f^J 11 ^ 

U~j t Uljj Ijj-/2J O IS' OjiOJ U^lo JS JJV2J (j^J 'Culj j;^ 0_J^ 

t ojLo j ji US' 8 y«< j>- jjj Lot* U-ij^J jjiCU ^Li^Jo! ^jaj ij\S 

:;v A .seme of tee. , 




99 



<kJu>- {y> ^yAit^S lolfi V L^l» O _^QJ Jikj jl ^1 «j _^xbl» ^^la^il 0 j~./g,& Js, JjLJl 

.((55jlSGl 4jIjJI» oLw t^JJlj jUiiMl ^J. y>j <. jUJl 

IjLj o ^iCLI Ljuk* L-ij^J ((oUJ^I i jLi^j)) g-pl a 1934 _ 1932ol y-Jl ^ 
^jJlj t^J^ii^Jl <(<i^^?- £>Yf» jU^ij^l iJ-*^ 

.4JUJI L^^Jbw ^Jl jkLdl ^ o^-bw oi^-t ^ 

oLj ^1 jJ^Jj j^4^> jIAp! C~JL> jlj ^AjjJaJl j i^SdiJl frLj^l j dilai\ *U1p y> 5Jb-LJl 

-by»j c«jjjj>- jrfU^j»j t«^JJjj ^U^-A)) (>• u- 4 *j j^*-" gfjr*^ ijc«U- diliJl 

4 1946 oly^Jl ^ ^j^lJIj oVLUI ^ iJ L- _ r l^ ! Jjj^JI IIa «U Aij . «Jj>a 

«iJUJ 4iJs>cj cil^p^l Jl Ij^kvil iOjSOJ ooltil ^S^l ^ Ulii * 1949 4 1948 

<U«ij j^Iju (^JJI jjk iJb^Ja ol_^l^J <cJj!j 

il^j^Uaj oLJI JjUtjj tjj^Jl jJUj SykUi L^i JUiuj jLS' »1950 ^ iJUaj^l 

( _ 5 SL>JJI I4JI JvjjJ Ji ^liSCl Jb-lj ^j! p*- ^ o_^.l jL>- cJl^j 

t JjiidJ t ji : ^ j-iL~a J^jco L^j j>Ai; i!L»j ^ diii j » 1 927 5^ ^ « ^j^*-" 

t_OJ « y^ jJ» jit! bjk 4 jUijVl l^Jl c^iLJ a 1930 ii- ^ frL»- 



: pjfaJl jUiiV) JIp JJjtf ^jS3I £l*A)ll Wi (2) 
<y ^LJI pt « ^iJl ciJI j» <Lojj « j^L>- cy cr^ 1 948 ts* 

^1 ej\ y*J>\ iiUj cJl2xJ! ojUtijl AlPj t U_ftjj-A~> j! (_£jJLJl J^jJI alio V oji _y>- 
ijjJl o^ULiJl ^ iJj<j c^wj tjU^Ml fciJUi o^i ^1 J>j&\ oU-jJI ik- 




£jSJ <> SjmM *j*M Sj^Mt &MM Ji&j (13) 



^iJiiVl jt U-ljdl «oU^))j ^ J£ ^ji 1948) SiJl Jj 

0^1 

jjiGl jl>- *Ju JU itaSfl I ^ i^UJ;)M i-iJl dii; cJl5 tl^J^vvJj li^Jl 
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^ jLJI 1 >iU-J (» 1964 4_l_^ 

iijLva^Jl ^yaj'^oj U^jj^Ajj ^jiJj^J "(J""^/*i 

jjLaJI c~>o ^rj^ 270) iiiia^ ol>ji 

u- 4 J- 5 " 4 ~ u >- ; ^ ^ 

^ U^j^—I JLi «>!---!» oi—o-L'j «dLb 

t AljjJaJ jt-^JJj _^wi\Jl jUjr-tfj^/l 



■ 








A 3.3 mm 






8 5 7 mm 





C s.Smm 



LaS »Ltoti Sjjjjs C-^^? (^) J^-" 



oLs-jJ i ^yJj <Jjl j^s- <*^-ji C ■ yi> a >«J I j 

273 i^jLj <^JJI) jlk«Jl ji^aJl (j^i iLii 

.((_gjX<JI yupS\ CUxj <b>-j.i 

^UJ^J iy^l LUJI i«J ^wa^j <(jj^j»ji ((^U^j)) ^y> JS j»U |» 1965 ^ 
: ( *Ji*)l jU^VI SJu* JIp JJjtf^^Jl jU-jJl Lli (3) 

^ ^U^iJ! i._/SM A^Sfl dJUa oio! i^L^»Jl iaSU Sj4^l ijjj "V^" (COBE) 
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JLxjlj iuUiiJl kS yj\ OwLA 0~ats JlSj <.j~S3\ jUsAjVI (^J-sf 

AjjJk; ^jJ ^j^JlJI ^jUI JJjJI v els' t^Ui L-giLlxS'l ^jIp j» 1978 Jj_^ 

<*-> V «. »J-^-" <i!>Ua JjVj ^ j-A jL=r<^ijl iJ-o-xj j jiCJl J-L>- *J_jj 

(,JjjJl ,Ja SJu^) j^^Jl jJujj j^ 6 ^! 'M-* - *^ {_^r^y c - ** 1 J 




diill f-Uit oljj U£ (jj^ii (iLc j>^>j (15) J^w 
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^jlJ» j_^cJl 4jI^S" ^ dlli ^ J\ «g^y& J-ar-" j-^U-Jl ^Uaj^i jJbJl jLil 
JuJuS *L>*^I ^ o*U- ^JljLil 988 \j^S ^ ^JJl «^jJJ y^y> 

t-uiwoJ ^JJl 4_J^Jlj j»JuJl ^ 4-*Lp 4 a ,/? i (^jJl iL>J^M jj>J IjJaJ 

LgiS' 0*U- 0\j i|H jJUJl iJa^j tjUJl iL£>J SJij^Jl oU-l^lw-NU *jL^ c-jL^JIj 

jjjj ^jVl ol oIa J y~j ijbJlj tf-lj^Jlj tt-LJlj h-jI^I : i«j j V I ^ IjJJ Li 
^ f-U-vJl |»l^>-t 0' Ta5j^j t Uji'jJLi j! ^ N US' olj tLajjl^jo ^ -ij-^; 
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! ! . . . tlJ y> 

J$ U^ii>- Silplj t b_§jbi[j t^j'Vlj CjIj^LJI jl>- iJL>^ |H Ljj L5 ^^^J Jij 

iJUl^Jl^ 

.(47 :oU,U]l) %j Jut Cj££ (1) 

U c££ t&Z % fe= J>M 3 git z$ j; jfc (2) 

.(30 :»LJVI) i.C>yS. "J- J £If 

.(11 :cJUai) T^4fi^» 

.(104 ^<^\Uii K ^ TL£ IjUj 

/ i-S-CTf 'Tf * f > "<A" A'il '•< *■ Y*'t "'"\ 

.(48 r^ljel) 

: L^vo jfW j 0 _^3l JjU>- ^ iJU^ Jl iaj^^SGl 5Jl ji3l oLVl oJl&j 

.(JjSfl JJ^JI iUy.) J^lj J>j\ ^yr y 0 j£>\ *Uil (1) 
.(JjVl juJl ojU^I ^1 JjVl r ^Jl iJl* jxs (2) 

.(jUjJl ^0) jUjJl Jl 42» JC* Jj^l ^1 ^ SiLJl J^J (3) 
^ uLjVI U^^) j^^SJI oL^jlSI olj-LJlj ^/Vl ^ jL>- (4) 

.(.uJij ^Sfi 

.iii 4ll P-Uj jl ^Ij <uliJ (JjSfl Jii^JJl Jlwo jjS^I (5) 
j» j^JJ UUj AjLwi Jb-lj ^l-^l ^ ^rT - (j^J ^ L° J^J O^SCJl oij^> (6) 
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JbJUiJl JU^NI j\ *U_~JI Jb j\ ^l»J1 jj,J1 U^^o) jUJl <c~a IjUjI ^Ul . J/rf! 

.(Jli5l jJJ JiiJl iJb-j^) »jUil til ^Wl p>JI lift Jxs (7) 
j£3l jU-jJl y ib^. Jj «ua Jj<j ^lill jjl J _pj Sj*^*- (8) 
^ I LlUaj I c I ^«-~J I j~s> o I <j i aJ L>J I Lwij I j^s- ^jJ>j I (jl>- Si Le>| (9 ) 

^5*- t^^wJl OjiJl J Ml L$i» d^^i iJlj^l jLJ^I >Jai>Mj j^J v.?^' JjL«>JI olftj 
ol^j ^sJJl ^ tjji3l dJJi (>» Jj^l cJiill J u _»SGl cjLJI Jl C~i-b>Jl jJjJI J-^ jj 
t^jJl *rjl Jl ^LjNI IJLfrj U-x* lil ^ytkuJl ^kii^l Jl i^>^l aJ^^UI 

olSUJl ^ JS JxL tOjS3l J SjJLlX^Jl iiUaJlj oLjl jj+t> J*~^ ^ J ^* 

(5 1) j tf ./?ll l_J ^XAj iLxj SA^-I j 4jaij ^ olijj>- j_a Jy> 0_^SlSl ^ La ^<->- J I ll)L«jJl J 

4~ftlu» oJl? iJjS/l ix^Jl diL" (1)1 j 4 (j; jJl 3JU- j-a) jl j jiCLI LjIjlxjI it^A Ju> (»JjJI 

JijJI .ilC; V 3jl^>Jl O-jij 5ili£Jl j» jXw> J ( JailL culls' <.^j>JI J j^yaJl 
p_Jaj«Jl J_j^-ll jU>ijVl lift ^ gSj j iCj^jLlI SJU>-y>) OjJ>cjsJli L_Ajj-sAXj 01 (^j-lJl 

iaUwij j*jj»*Jl SiU* J ^UjuJI _ j _»£LI J /Vl |» jj»Jl iJu J (Jh/JI J^iJO 
$f$ <&l jJU ^JJl (j> jbi-jJI aJU- jUJl j» SjU*^, Jl _ 5jl ^>JI SJLi j JiliXJl 

c_^5UJl jtJjJl k-dijljj .(>U»~Jlj ,_^jVl j-" J5u OljJ^I iL>-y>) >L~Jlj (j^jVl 4Xa 

jjAsLo ^ j»jJI ^ys olJj j^xJI jU^iJ^I i>JL!l LiJI ^1 ^ijJl 

<U J j-s^jJl Jl Oji^Sl 5* J jyjojJjJl l _ K aiLu3l lift (^ijj i_S j-» J t j^JU^a 

^Ui^JNl J jji^JI IJl^J t^jUJl Jl ^ijJl ^ _«S Jp LjSLjJI ij ji i_JJcJ 51^ y> 
ji>- L^j> IoxjI ^1 JjVl <xJUJ ULoJ igjLw 5JU- J^ ijjo J^ ^J^oJlj 

jl) iJWl Jj jJl ib- ^t— Ij iJuiu~Jl iL^ j^Jl olft t-S^CTj t( J jVl Jj jJl iU- j») O _jiOl 

l 2 r -SCUJl cr i*J jjSCU -UJ^JI (iU^J'yi iU-y. j! *L_«Jl Js j! jxiJl jjjjl 

olj^>-»*Jl oIpL; JLjj«j Ji <tJl 4J^», JjLojijjIj i_i!l J-J ^ ||g Ljj Lij^^-I Ai j 

— — ■ — — _ — : ___ 10 6 



.(104 4<^0 ^ % 

JpuJl) 0_^l jJ^j iiLcuJl (30) jL^I jy" jl 4i.5U2.Jl J^i y ^-Jj 
3_b-lj Sjj-^ ^ (j^Jl ~*j<j lP^') <1) _jSC5 1 s-UsL iiLcuJl ^^aj (104) pijj i(,Jj Jl 
e-L»^« (jJ-^j Lvijl ,_^jl JS-^*" SiLpL JL£j«J jls ^JLxJ <uI ol ^fjJj . ^LjVI Sjj—o 
: ^ aJ jIj diiij a5Lj«jjI j i^ill JJ ^y> ciiJJb U <. LLw 

.(48 ip-fcl^l) ^1? A 1*5*5 C^Sj, J?}$\ J? J<>ji\ 3j2 

.iJbl dJJS ^jM y i^-xSLJl ^JJl *>Lo! j\S L- 

dIUll *LAp -Up pJl VjJ jiS'Vl ^ i>JiJ! oJlaj . « |t Ja.iJl jkiNl h Jai» L£Ji 
ojLi^L olj^Ji J^-- Jiij (.jjiCJl sLu _ 7tr -~jij ^ JiJlj ijiCUJl *\jyJil\ s-UJLpj 

^ . f.z' \"\'. ' "A 'r^f ' & " ,1Ax 

qa U uuj bl^= J°S*b oy*-- 3 ' 61 Itr^ ili-jJ" >j'r 

.(30 :*LjV|) Mil 1/- ^ >UI 

: 5jJ : jiiJI j .p-^Jl j j»lJU : ^1 J^jjli f (_^Jl cuajj : JUj t LpLv j! 

iJ^Xjj- tpJajJl ^yj^l djJu>Jl IJL4J JjwUJI iJLSGl ^Jitxj La j»Jj^3l oT^iilj 

4jLjI p^^*- J ' ^ _ (^-~Jl y AjLjujI j \J&\ JJ {ft _ ,_JL<ij 41)1 <Jjj) ji U 

. (pJ-^cJl ^jlj 5*>Lail Jviil jj^=rl f-frMj ^) jj 

tjj^iCJl (j-~J j tt_^iSC<Jl pJjiiJ pjjiOl jljilL) Uj-^axJl Ji La Oj^Jj tiiJL>Jl ^»LL> ^Jl 
5jj-o y (30) pJj i-Jl j-aJl ijVl iJVi p-fi jj-~J>J <jj kJ I «dLL7 ^Jl Ljjj>J ^ k_^^Jlj 

10 7~——^ — 



jJUJl S.sUjj f-l^^l j jJ^I LLvii Ji* ^ j-£L<Jl jl j-iLJl oLJ)M (j~>J £-*ai<J 

.(51 4^ 

1$ iiJ> $z 3 "<kL <k '^S\ ^ ^ ^> 

.(104 :*LjVl) 4<^b^ K 




jlaitff 32m &f£lt (uyl* ^§ (fjjdJ £feagf JSSm (17) 
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jj_>- Silt! <ULJb>- t ( p ; I?» J| ^yjj^li! JjUt^jNl j' Jl ^Jo) { J^\ Jj jJl ^~^>- 

t *L-~Jl ^g^-^j "V j-v j» jlS' <iLj H§ j«-jL>JI ^^--il iJLgJ JLgJL; 1 4)1 Jjs-I ^»*>IS' 0j5o 

(_$ ^>-Vl ijT^iJl oL^I ,y> tf!li»I j 4)1 <_>li£ ^ Si jl jJi iJ jiJl obSfl oJla Jl^J j 
^^xll Sj^s^Jl ipLvsJLj tJL*5Glj Jj^JLIIj iijJL 4jUj5C« ^yLxjj ojaI^Isj u^SGL <ulxi«Jl 

.4)1 t r >bS' ^ jUtP^/l t_Jl ^Jul ^y> tS-Xs- 
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jij t lg^JLJL>*j s-LJlkJI j^Jl^ ( _ s ^>- Jj_^ J-J^>- ilr" Oj^l 

.(47 

jlpLjj j-j <>-iLJb~ ^LSCLill iU^jVl cui-jI (j-? 5 " 

^ CjU-Iux^I 2jjiici\ f-Lj^ji!! (j^l^Aj iwiLjJl oViU^Jl y 

dlUJl *UJlp ^ J5 ^jU ^>^>waJI ^Ul oJU U^UaJlj .dJJi 

*!j^l J! ^^Jl ^LjVI IJljj U-u lil bjl kjk^J 'k^b 
OjS^jl ^ e}y r yj\ iiLkllj SjLJI jj-^s JS jl JLj Mi i>°^' £° 

( jL*5Cj j t^JjuJl j\ j'a,,i?\\ <—> y± U Jl y^si\ ^ <)&-\j ij^^) 

V (5 jJLJl J-a*Jl d)U s ii j jj«^Jl iJLj^l ^Jl jiJl JS" UaJ^p 

5y!sLt ( _ s 9 ( _ ? ]Uj'd)l t y j^L^jVl^ yd I IJla j><^> 1* ' U-* jy^i ^ 



Xai i«Jia)I» (HL^I oT^aJ! U^—iJ Jj^ 1 jU^Vl iJLkP» *UL>Jl Lfc^ 



JJ ^ ^JiJl ^o>Jl dUS Jl SjLSVL iJLJ^I ojUJl p^Jl oT^I 

j*>ji\j cjJ*1A\ 0 i i£r^ CwM yj'f :§i Jj»JI J>aj t >^~ Jl ^jUjojIj cJJl 
.(30 :*uSh) 4o>^. ^ ^ J jUl LiU-j L-^iLb lis, 



O LL/? I U jJ>- jl J I jjj-^jJI 0 ^^1)1 y>-\j\ J ijjJajJl ^Lj^iJl CjL-IjJ j-^-^j j 

(^jJl jL^-jJl i>L>r— Jl J_p«^ jlj JU V ^ili loJlXC- j j£SS ^ylOljNl p^Jl 
4jL>_xjj Ij i — aJ L j»_>^5\Jl (1)1 _^-2j I oV*^- J ' <=-L«-™-ll ^1 \ I J (j^J*^ I 

3U- cSjft Ojy&oJ j£Ll JS^ :ff j^Jl Jji J oL^-jJI iL-^ Jl -GjLJLj iJLJ)/l 
Ob* ^ O oU^J^ t>j itys bUl t^S D^l^j d£*J> c| <j^'l 

_>»^ jf^A «4^j Uila-j ^Lv^ GaSf iCfjl toy L*^ j» ci cPjli 

.(12 _ 9 :cJUoi) 

j*—Lj J-JUii 4-5' y <S^_y>^\ s-UiiJl 5JL5j c— aUa>l » 1989 iu- j^ijJ 8 J j 
j^jS/l J_p- isUi~> ^Lijl JL* jl-u J dJUij o _j53J «AjpU-iVl ^LiUJl ^Lt-5Cc)) 

OL>--Ul jLJI (_^J^M Jl oLojlx^Jlj jj^ill j-o^ <J^>jk ^U^iJl A^j^Jl sijs C~oU 
^J^Jl ^ oljLLi 5 j^Ip wUj Jp O^^SCJJ j»-Jaj«Jl jL^uij^l <LL>^ (^j-ll JjVl 

jUn^i t ol j.o->Jlj ^jj>j % )l\ ,jl>- JJ o^^SGl oiL 4Jl>-i i3L>- ^ j tSJj-^Jl 

:j^Jl <d 5jUj«jIj (w-aJ I JJi ^ J^jl 

rtVjVSlll j^sJl jbtOJ^t JLSU pUaJt 2Lul^J 
((JjjJl g& d*4 

J ob^oj 4^»JjJI i-JjAj La jl j i yfl 1 1 Jl U^»ts- i]L^Jl J oLju jb-lj Jljijl ji^5«- Jl 
^L^iJl ^Iji J5 ciijjJ jl ^LJNl Ja*JI jISC V Jl ajl j^Jl j AiLt5ol 

J (jsill iJU-y>) JIj^jVI j»^>JI IIa jU^L jvJl^JI Juuj t(jJ^JI SJb-y) ».up iij^tjl 

. 1 12 



.i_^a^JI djA*J>\ IJla Juu l1>Ij^-SM jL~a J^i^ ^ LSlliJl 

(51 :<_A$£JI) 4^ 

<L_L»_p i_£jJl Jj^l ^yj-SGl <jL>-jJ! .,^7 ^1 J y^> jJl ( _ 5 J-c ; oJ^-L*. jlS LfL«j>o 

j 5^=Jl Su^tS^j 2u£aJLnjf frbj-Lflil 

1 >j&i il? jrJajJl jL»«jij^/ 1 J«s j <-^i oLL~j>JI j-^<iJ j 10I j^>— Jlj 

^^^^Jl IJla y?Jtj\ ^ SJL>-^) iijjjt^Jl *Lj~aJl J^jl^i LAjcjs-^^iij^j tjLojJlj 

IU- j-o) ^JLiJl ^ jiGl jU^iJ^I S yUi-; ^-i £j£ I ytUi ^ jVl ^IjUjVI 

o Lc- j— j z I j i-Ujd I ^ o JL>- 1 iJ j^l o U^^J I j ^U_iM ' cs^i ^ -P^ °J ^ J 

.jU-jdl ^ iJ*>lp ^1 cJ_pJ ^5^=- iSili 

i>-ji ^^Liiol ioL^oill oL)L^>Jl jJa! ^..buJl jL><jijMl <l*il j ^ 5jl>-Ij iJLi 

^ o ^SUl jU-JJl ^1 j^SGl J Ujlu> j (Stephen W. Hawking, 1988) 



aia ilJUilj (Neutrinos) oh^^jJlj (Electrons) o lJj^xS3V lj (Photons) oUy^lII 
oUy j Jl ^ JJi ^ (Particle and Antiparticle Pairs) h>^J>\ j jj J oU^>JI 

.(Neutrons) oCj^Jlj (Protons) 

<dj| Jia>«j JaAs- .CxJj 1 0 j^J 1 ^^Ij iLjsju L§-s<2-*j bfc:s|j-^>lj SiLJJ iJj^l oU~~^JI 

U SijA Jp o J3I J J^-y jl Jl*.. (Neutrons) ol; j yjjl j .aaL^ JS" ^1 ^JJi 

.(Dark Matter) SaUl 

jU^Ml pJu iJLxoJ! jL p 1981 II- J (Alan Guth) Oj->- oNT ^pU Jls j 

*j>- J 0 jA 10 29 Jjjt*j 0 Jai SiLj Jl Oil jj-^xJl ii5U O^/jjt-oj 015 jJ«JI 
dlJi ^ J-e4 o^Juw Jl iJaJl ^Lj^iJl oLL> (.(Inflationary Stage) iJlill 

^ (jj^U ^iJl) jjJb Jl QjZS\ ^Li^l J jl^j^-yi Jlj t (10 100 ) 

oUj^Jj-JIj (Protons) oliyj^Jl cj-u^j! dib -julpj 'Jc^ ^ ilLk* 

(Deuterium) ^^Jj-iJlII j! J^-iiJl j_w>-jjju)ll olji ^jJ jjj_£jJ (Neutrons) 
olji j^Ssxi oLjj^j_^jJlj ^ -VjJ-« j*- 0 oJj>ol jl ^^-^-jjjj^ll Jl oJLL>»j 

^ j~JJl olji ^ jJ Jo> J-p1 olji ^jJ JJlaJI j (Helium Nuclei) ^ 

5JUJI L^jJl cUj-i; jiC! j 4 (Beryllium Nuclei) ^jJuJI oljS ^jJj (Lithium Nuclei) 

JJlA; di!j Jl«j <bl Jl <JaJl ol)L~^Jl j^jj t^jJL^Jl j l T K >- (Jj^ Olji fJjX} 
^jiiJl J J_^5C!l jL>-jJl IJuj ^o^xJIj j^ScJl J j^fLxJl olji ol-U j^^r" iilk^Jl 

j ji^Jl J i j^s\ j ^L^J^l V-*^ j' £*> j .^JLsLgJl |»Ju»Jl ^ jIjl^I J^a Jlp 

Lg— aJ OljjjJbj <-jiUJl Jj«-aj LgSlS JLp <_iiSClJl J ^>JL~J| dllu ^ o!ju 

jl^oJ^ul ^> j fLaiioJI CjIjUJI LgJb>-|JLi C— aL>nj ^s- ^jjJjJU oJol^lo oLpj~o 

^j-i-^Jlj jj^j jju^M i^jli^ oUJ cjIJu ^Jl~J( Jj^b J iLiSGl J-iS^l vlUj oljji 
J ^Ljjj'yi ^ Xi_y* Jl L-a t jS\ o^/ju^j L^jli Jp ^aScdl J lgJu>-laj 5i_p-j^Jl 

J J^^l j-^LjJI jJ^xl (^jjJI ^UajVl iJL»p Ojwl ihSOl S^-501 ^j^jJI Jj 



LSJ L I i_J J j^>=~> L«-fel L° j j ' J <^>l^ ' J-^ gdj-^ ^ i£ j-^ ' Wo J 

(Supernova) ^Ja#*Vl jjc^JI itj* Jlp (Nova) _ r *^Jl ^^Jl 11* >>=-iv JjJ^JI Jl 
S _^>~JI J>-b J ILju j^>bj> y> L§j Uj (Supernovae) t _ s ^JajJl ol ycu^Jl ^!>LiI yLuIj 

Jj>-Jj ol L« o^>=_«Jl oljLc- J Lgjj> Ji?j LoJLj toLSojiCSlj i ^Ij^Dl L^Lo j_j5cxJ 

.JJl oiL j>-\ f^Lo J 

^ ajjJUI L^Jljjl J J^j^I j-sf LoJl ^ L^dxS' ^ %2 _pj J* Lu^-i ^ _^><jj 

j jSc5 aL^sJ I j^LoJl ol* j t LgJ jLwuL-Vl jUjSCJl L^j t^JLJIj ^-jjjb^l t_gjLe 

. l _ f <JixJl ol jc^~Ji\ l j^u>-> jL^iil LLi ^ LgJl cj*U- Jj jj-^oJJl J ^kilL LgAS" 

(L^xjIjJj j»j?*Jl Ji*) *L-JI (•lyrl J iiLkJlj SiLjl ^» J£ ^JiJ jt-^^l J^j 
a^jLL^- o~l>Jj toUL^J^I Ji' J (JLlii J-e- LjUlu U jJ-j i]jJ_Jl OjiJl oU 

Jljj ^ j t^>LSU-Nlj AijJl aJJLj Jajlj^ii ^y>o^ ^1 J^Jj Lo-» t Jj-l>- ^ 4_*Ji^jjt4jlS JiP 
Jj^l j^jJI ^^a) t v r -J-w_J 1 (j» tUljLL 5 jLc- Ja JS\ y J \ yC~~A iijJ^Jl jjiGl 

jj-j^LJl obu ^ 'j-^ cjj^j _J j '^r*^' £~»_jJ! Jx*^ (_r~*~; ^-LSij (o_^LS jJJLJl 
!!..jL^JVl <dii>- (^JLJI jU^J cr Lp jjiCJI jLfjV ^jjdJ ^UJI <Jjj«^Jl 

<uiLtS'j t<ulx£j (jJjJl iL^^) ojU^iil J^i j^SJj" ^Ijcj^/I |»^>Jl jLgJJ ^JUjJlj 

IjJL^j jj-^j Ol ( JJ LxJ (jS^oj i yivaJl ^ jJj U j»IJUJ|j tiajliJl AjjI j 

(82 '$ % j>; 0 1 LCS ^1 Til Te ^1 Ol> 

aLjL^JI ix>^lJl o^^" lil <ul ^Lj^iJl ^U1p ^Jb j^>Jl ^ JUJI ^^JUi 
j-p ojj>tjJj t^jjjJl ^L>JJ^I iwL>j«j ^LyLil ^_^jJl o-p1 l?:.^l b> t ">LJi Oj^iCJpAJ 
j»LiJl ^ Uiy c-j^-<j lil (Supernova) (< b <H I jjc^Jl ^j^— j U jU^iJ^I 

.(^j^yJl ^UjJNI aJu^ 

<Jjj<^ 0^ iiJL) Ji <j|j J-jV <1)_^J! ^L«J| aJ_o_*J Ja-u^uJl Jjj<^JIj 

.<u"li Jlp jL^I y. 0^11 ^cJ -j!>Ul £_^>JI o>JI ^ Lji Jljj JUJI 

t y» 1 U : 1 jLS' JjjCJl oLj>-JJI ol <L-$LLiaJ I j lajJ I f-Lj-.JJl «-L»Jl£> jj-S-jj 
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Lj>- jjJ'l jj^s ^ 5 j>s aJI oJu JLg-iJ ^ju*- (Particles of both Matter and Antimatter) 

oJLa iolS" Jj>- y ^ j i «ul>- 5iLS" (3ji ialk^Jl ijlJ^ jJL; O ji^-H SJiiLJl 

t-ij! J_J> ^ LgJjJ 1 <_$Jl!I oLs^J tjL^-i 5^JlS' JJLo i_lvajJl ^ Lg_L>- 5JL>Jl 

olji (JjSM jL>-jJl ^ oi'LJJ iJj^l oL^^Jl dUu ^ cJ j>3 Jjj 

SiLJl ,>« i^r 2 J^L^ tj'l (^Lwj) "41 jL>-AJl dUS 

(_gJJ I j tiiilkJlj ojbjl (j^JlSi Juj_a dl)S (5^1 Jui i IfJ S^Sj-wJl iStlaJlj ojLJI 
^ ^ jj>«jJI cJ j£>j ' ^JL-Jl dill J^-ta (_^* » J 1 ^1 ^^-1 ^?*HJ f j - '?**^ (J-^-i ^ * " ^ ■ " I j-j 

.1^ 



jl-u. ^1 <z~jJuj\ [(Cosmic Background Explorer (COBE)] o i-iJUJl 
UjJI jkJl ^ oUjUlj i-^Jl J5 IwLou ti]jJ^Jl j_j50l ^ (Microwave) 



.J/Vl ^\y> J jj5Gl ojL jS\ <JL- JLJ ULj io. iJU ^ ^^531 

jjiJl SjLJI 3Jbi" ^ %90 ^j^>. »i*-«Jl jLs^jJl IJla U^S" *L_L*Jl jJ-ajj 
<_1>l£l~JI iL>- j ^^J y_~Jl jl>-I (George Smoot) o £j>>- J ' 
4-j_j50l jj^aJl y> J>UJl ^-AjJI IJl» ^» sli^Jl gj\z3\j j» 1992 o ^-iJ I^j^j (COBE) 

4j*Ji>Jl ^ j[^Jsj S )l\ v_Jip i^s-^Jl Oil— ^1 4_JUxXjl iJU-jJl 4JUJI L^aI {y> jlS' 

y&\ oUlku y> _ cJjL- ^1 idsLJl oL^kJl Ju> i^Jl £L) dUa ^ 

N j Ajl-b % j ^.j^wJo LIS" Oibi («§j|) jJUJL 3 _^>Jl j tjUJl - aUJVlj 

L^Jl^I jl J-;— ' (The Steady State Universe) j^jl^JI j ^iGl L^JiJ JL» ^ ^LgJ 

(Fred Hoyle) Jjj-* J^y (Thomas Gold) jJ y>- ^UjJj (Hermann Bondi) ^JJj-; 
jjLi^j L^j ^iU ^1 (The Oscillating Universe) ^.LixJl j j&\ kJ^J <•{> I 949 4^ 
LaUJI j jXJl jU-jJl ij^-j ^jL5I <y oLS' Jiai .. JJ (Richard Tolman) jLJ jj 
jl Ju^ j tijlJu <d J jJ^> Lo j.? jL La j y L^l j _»XU <LpUJi^M 

(COBE) <_iASc~~Jl 4^Sy> L^Xij I CjJS) Jij tAjl^J ^UVl ^ ji ls* ^ d j£^> 

.jSlisJl dlL" j. 1992 J^l ^ o^iJ jJlj i^U^I UUJJ 
^IjjJJl * iS j£ j t oLojJi j oliLJl ^UjI J5 aJ LJ J.*i\ij j 1 ^LaH ^1 j»^>JI aJ 

^-vaij j J* (»-~^- J^ jl t^-v <LJ (_g J (Gravitational Force) ioiUJl 
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:(tH ) 

(25:^1) 4® 4^ 

.(10:jUal) 4— V-^ A t^-f 

:(JUi) <dyj 

f' 1 * S^'A *l ftl' f Nf-*- 1 •'•iff . "<tf > I ** X V 

02 u^>^>i bib tj^Jj ^jy <j' (J^Ji? ^yo-*" 1 ' *-i-L«*j 4H\ i)\ y 
.(41 : >li) 4^ 0^ Q*- 6^ 4^ 

l IL J I 'I -j jjJaJl 'JJ-"* ^-i 3 - 4 j » ( j J ' J -^jW-') <*-~~*dJ 

oU_~~^Jl ^-j J-*-«J cS>* <_r*J (The Electromagnetic Forces) L-^^isLJ^. j ^-g-SCJi jl 
Lo^ t(iJL^j <~>-j_«) <Ljj^S' oLjw J^>«j (_^Jl o L->-y».>cJ I jj-j i— oL>&lS1 

^ o U j y^LW I jla „,g" ^^xJ I Lo j i_o U«j ^ LgJ L»j lo<^ j j-^J I j^J I j 

^1 <u3tS.s (jii o^3l ^ *LJl oJ^-j ^^JLp Jju UJli ^^Ip olj i (J ~»JSJl 

*^ j dL j-i <uJL>- AiL^ ialk<Jl iJlJis- jJL (^g) jJUJJ Jl^Ij U jAj i ajIjl^ j ^51 

.(Photons) cjIjjjjaSL) ( _ s *-~j ojjJ! iojjj^ o_jSi ilSi oL™> ^ 



(The Strong Nuclear Forces) k>j2i\ i£yd\ <y> Oj-£Jl ,J> iiJUJl iSj^\j 

(Protons) cjU^j^I J^-li ^ o^LJJ aJj'VI oLJJL dL~«J ^1 _j_aJl 

^ L^JljjJ ( _ s _^2_i I ^\ J " c5j-5Jl tSjjJl SljJ (Neutrons) oUjjJj-jJlj 

(The Weak Nuclear Forces) i-L.*.,JiS\ i>j_^Jl ^ _ji!t ^ j _^JI ^ i*->l ^Jl S jJJl j 
.(Radioactivity) ^U-i)!! JsLlJi ^Ju^ iJjX^Jl <_$jiJl 
jU tolkJJ LLJl o L^^i^^J I ^ *->,y^\ ^jjj^I ^ ^ j^' t^j 

LLJl oLji^Jl cLUj ^ j-al <™Jalw«_<>j j4^Jl lSj-^'j lSj-^' 

(The Grand Unified Theory (GUT)) ^^Jl Jl^lM oykij ( _ r ^j U_J LL^^iJl j 
(The Unified Forces 4_Jj_£Jl (^j-SJl iiLS' ^ j^-y jS\ Aj^JiJ l-L^_«J 

tiilkJl iJUp-^b jJUJl jifiJ SJb-lj l _ r Ji* J Theory (UFT)) 
SjiJl tLoiUjJl S ji :j_^Jl iijjjt^Jl ^j^l { ^_ r SS\ (^j-2Jl cuiLJl ^^^JajJl Sj^Jl 

^yjisJl jUtiJ^I iJuj> ;h\\ j SJ_>J_jL!l ^Juj^JI ^JjiJl ^y> JSj iw*Js Li^o j ^^53 1 

(The Greatest Energy for Unification) <. Jj~ydJ ^^JixJl 2jlkJl ^yo—J iiUaJl ^ Ijj>- 

^U-^AJI Jj<^U«j ^ tSJu>-l j o jli 4j>- ji j^jJ iiUaJJ tlj'iVlSl j^aJl oJLa jLi La ^ j 

J^oljcJl UJiA* .k,j.„.>'ll ^ ^4^* j*-" ij-^J • ^rcr^' 

ii\S 3y> iiLkJl iJla^jJL i >xJL (2^) <uJUJ j^5Gl S^L^i ^ . jJUJl J5 . jJUJl J 
: J^ij il jt-J^«Jl -*JU 1 (3ju^ j (^jL^> ^ j j£> ^ j '^= : - 

.(49 :oU,IJUI) 4® 0£ $S> 



(22 :*L/VI). 




(jjjSJI ijLijJJ 3jj*ua (18) JSujj 
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,Ji i_J>^ 4jiljJ^ C-^j>- jj j»j t jjrfUl 4j«jLoJ ^y^j^l ^ &^j>- j-oJl j*jcJ| ^c^" (3^=" J t_s^^*"' 
<L>j_~jJlj t^jjioJl j (jJjiJl -JUaaJIj tiJlSLSl a ,.,U J^j ( _ r gJNl *1 jJL^oNl j 

^J kiJJi ^yWj ' A ^-^-*j ^.j '"^h-^j jj53l IJL» (jJL>- j-*j i^Lwj <>^jL o j-xJJ 

Jai?«j Lj CjIjU*»JI ^ J*~*J < WJ ^* a^J^^ f-fr 1 <. jjiCl ^ylp ^ia^^Jl 

L> 43^ JjSfl *j>Jl «Jj^sJI pi* ,i Jwyg — x.1 1 » jyj^JI ^bS J> ^y>- ^1 JUj 
:s^J0 \ ZsjJA p \i t ^ 4 ^J&1> 0 i*j» 

4tf£> : JU; -dJj t( y jSfi f-U-JI f§ Ai! ^ . . (29 

JJ cuiU- ^jVl jl : <_jIjv>JIj tdJJi oy^Lt (30 :oUjliJl) 

:JU IJLgjLs ^1 *U~Jlj tUw *L_~Jl J-UJ ^1 

IJLa [ _ s ii L» ,^r<^rH -^^^^ <uJlp j l^l t(29 :Sjilll) JSv J^J O^liU 

© ^ ^ ^ p*^ ^ L.U io^jLu- U5 >iJUJb jj^Ul 

.27 :oUjLJl) fl^j 4 v -> @)W^ gM> U^! J^b @ ^JL- 

(...J*i!l Jlp ^UiJl c-iJajJ M t ^Jl Jj? jjiJI ..ik^J ^ LoJl La «^» jl : JJ Jui [30 
^1 y, ^^U «l jj t^jSlj ol jJ^JI jJb^ j_*-> i>\£ cjS j= — 0 1 ol) yjl <JU?1 j 

■ ((jc**^^ ^'4)1 ^j ^Lp (jjl Wis 

Jli (29 :s^Jl) ^lij^ 4 ^ f^J ^J^- ^i* J_J ^j 

t^U-Jl JJ c~lU- ^j jI jl ^^Ip jlxJta oJL^i (....pU—JI JJ ^jVl 4)1 jl>-) ioaU^ 
pU--JI jl <*Jl 5iU ^c- jjI aIi; Lo VI pUJuJI LpIjJ aJ j^JLp! V La IJla j 
effj t>j^lj7 «J ji] »jj~-5J (i < _ s i' jiJl cUUi i_Jjj" Jj jVl JJ oiJl>- 
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jSM) (32 t 30 :oUjU!) ^££jt CjCXf? ^ £>1 ^ 



^ (29) io^SO*! 4jNI ol* ^ jis^ Jul ol ^'J^Jl ^jj-^aJI iJLP Jlij 

of _Pj t( ( »-JL«J! jUciJVl) JJjJl J^i aJl*^ j 5 ^' ol^-aJl <y 5>»^- cJlS" 

- JBSg] 
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tills Uii>-_j ^kjy^«j Lljlf fUl La^I ^L-ui Jb <j c/uli <-!K> > <4 sP]*-*-" 1 ^j-" 1 

.(12 _ 9 :^Ui) Ji^ 



dJJi 



.(33 . 27 :oUjbJI] i&fy $3 & © £^ 
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^(jJwUl ^liaJlj tSj^oJl <U~Jl sJ^j LaLjo ^lll *L~Jl (jl>- ^yi j^^CaJj^- Jji ^ tHi> 

lajjd l _ r <J^f- iJ CjU^-j JL>- 1 j ^ j£ y>\£ iJ y>«^ ^1 iJj^Jl Cjlpl*JiVl j 

olj-Jl dl!L- t LgiJ jJJi! 4© :fg *Jjij 

>j^Jl f-LJl jU^jj tjLJJl oULa c~«La3 jL^JI ^-J> j ^ li-^jl LgiL „<? i c~L»>jli 
i^jJl (j^Vl j^JI *j\-$>li ij-^iil *j-*=> c~jl^Jo ^jbU (^jUJl ^i^JJl ^ ( _ s LLJl 

^1 AjJlJLLjVl |»j Ji Ail iw^l obS/l ^Jb" tiili -Ujj -c^J^I J 1 ^ i/ ol y 

^s. JjLS" jjkj c s-liJV I j Ia..«. J I j JuJl y& :iiJ _p-jJlj tiik^Jl LjxaIpL JUJI 

(3i! ^ 0 j-SCJi ^ -UIJl^ j ^1 ^ O jiOl ^^iJb ol (^jL^> '*cr-" ^ J <• ^ij-^ ji^) 

s^U^J j! i^j^Jl ^Uj^iJl (The Modern Cosmology) doJi^Jl o _j5C5l jJlp ^yidJ t <u2lii 
(The Particle Physics Or The Elementary Particle Physics) SjLJJ LJjSlI o l^-^J I 

,jJl>- a~U^- ^ 3 ^^^j bLxjl ^^^Jaj'j olJj ojJJI J^b ^ iJj^l oL-™j>JI oL^ljJi 
dillll pLJLp J^L^J c^^JLjJI ij jill ^ J jVl iiil^Jl «Ub>-l ^ j tj^SCll 
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iJU-p ^ j (Nuclear Fusion) (^jyJl ^Uju^I iJu^ ^-1 IgJU I yiMAj (Nuclear Fission) 

o*>UUx]| J-^^L- y> bJip (Hans Bethe) <clj jjU ^yal oL^J^I ^ j 
5ljJ j ji^x] (Hydrogen Nuclei) ( yj-jjj_>)/l oljJJ £_>j! L^_J Ju>^ i^»y>«_Jl J->-b 
4_>- J^; L»~<>JLS' j»^J i_Ji ^ dUi j (Helium Nuclei) pJu^Jl oljS y> sj^-I j 

jU i<ilSj ya ojl y Jui'Vl ^ y>^i\ ^ c4iik/> is-jj <j jJu 1 5 ^y> J$] ^1 <J Sjl yz]\ 

. U j j oljS J~U«J ^LjJJV I aJ^p 

jU-jy'l : yj^btjl y^liJl y ~^J\ ik^l^j (Synthesis of the Elements in Stars) 
(Margaret and Geoffrey Burbridge, Jjy> iytjJjli^Ujt^ cS j^tj j'rj^ 
J* oU>l y> 4_L>^o ^Jl s jjijj ^ dUi j William A. Fowler and Fred Hoyle). 

.(Reviews of Modern Physics, no4., vol 29., October, 1957) Siu^Jl ^jr^ 1 
iijJ^Jl *y*Jl ^ iiki^Jl j-^bjJJ ^jj^' jr™^ t>° dU^I *U1p 1 y^«j' Jij 

jL>-j yo ^jjIJUjNI j j^iaj y> I ySCj t Aj^JaJ! oJU ^^JlP j ys 

S-Uj <Lj\^S3\ J «U» ; .lgll L^>l _j>- ^jJ^J (_5^'_J ' j*-<^l ^tfllxJl y« AjL« yo Jj ^9 

iSjjz JjJb>- ^ ^ ^-—^ tSiLJJ a-Jj^/I oLJLJl yo 5ji ajj^>h L ^^Ip 

U^*^ c^i ^t^r^JJ-^y j*-* 1 1 Lg-i^I j^j IoJj 'AjjjJl bolJ.pl 

(yjljitj ^^j-Jj J-ii jt-S^-< j»UaJ ji j [Lawrencium (Lw)] ^_^«JjyUl ynj «.Lj Uj^pI j 

.j^/sLxii (^jjjJl JjJj»JI ^ <Utvi> y> yo ^^jjl 

j-v^b-xJl J-i 1 ^ S L>o ^ oljj AjLoLiJl j^jUjJI oi jy^-o-i tLgj ^ysLiJl ,_^jjjJl Jjjj>«J! 
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(21) JSoS, 

(supernova 1987 - A) jUafcVI jJuumaU 3 j^-o - 5 



^ jl (Novae) ol j^^^Jl Jjl« 
L> J^lj-* ^ ^1 LajUuijl 

. (Supernovae) 

jl Su^Jl oliLi^Vl 
L»alJU*t LgJ (Matter) SaUJl 
^ *-~j>- Ji" jlj (Antimatter) 

oIjJl! iijSUJl iJjVl oL-™>Jl 
.>U^ *5 alj^Jl 

t (Particle and Antiparticle) 

^"jj-r- 51 J-^ j-^ 

jj jjj . !l ilJ ^Ij 

t (Proton and Antiproton) 

j J jjj J_~jJI iljl—vilj jj j-JJ— wJlj 

i (Neutron and Antineutron) 

jjjJL>jj-Jl jl c-L^ij jj^JlS\_J^/lj 

(Electron and Anti- electron or 

ol jS II I jl j (.Positron) 

^^o—J O Lo-w^.->- £y» j j_SOj 

Jj_o ^ i(Baryons) oUjjjLJI 



(Antibaryons) LajIju^I LgJ LAjI 
: jjjUJl UL>- 4j«-iil 4tjss ^Ic- ^J>\ j*^ y>cjj jL^jj; U-fiU oJ_*j> j SaUJl oL»> 



127 



J^^-s J Li <l-L;_4 jj i t j-J ! j Jr S .j a — »_^r J-5 £_^> j» 1 9 8 0 j 
4JLUJI hy^sMj L^jVjy tf* J^jj ^pW- (James W. Cronin and Val Fitch) 

Jjy SjSU- (Jlp (William A.Fowler) ^Jjli ^Uj J**>- (4 983 ^ j 

4~L-C- 4ja~oljj 4jtbs^*Jl ^sLxJl olji (_£ jj (jJ^J cs* a ^J^rT^ if.J^ £° ^i-^^ 

3 5 

oLS" t (a-J Lt3 1 y 10 _pd; jJuj) j»-Ji*JI ^j^l jU^Vl iJu^- ^ oUi^J J-*j (1) 

k^>- y (Photons) ^j-yiil oU^j^i j^jj '^>- (j-* 1*oIju<sIj olj^jjUl ^ jL~j jj^sCJLi 

*• *■ £ 

JlS'jj (. iijXjl j j^Jl ^ l».jlJui>l j oiLJI oLJ (_£jL~J jyZZ j£>\ i> I oJla j 

j-^ij jl J^-^i 'Oj^ iiUJl ^ IJL>-lj ^wUIj ^/ ^jLvjJl IJla ^ li*>lt^-l ol 

olji ^ jjJ iijiCoJl iJj^l oLJlJI) oU^jjU ^1 l __ r iL*-Jl L^./g.n^J ilJ^Vl 

t. 0 jjji i) Jj>-Ij j_^jjL ^LxjJ^ (Jj^i 5 <uJl»j<JI ojj' j t (j^>Lj«JI 

^ L (Neutrinos) ol^yj^jJl y k^oS syrj J^j^oj t^L^'yi ^ o 1jl> 

(jl Ajjb.il obL^>Jl jJltfj tjvJajJl ^y^SsJl jb>tA>^l ^^jijs aJLj Jw<-; (2) 

(^jJl « j j jXSCJ)/l» Jla oLw> jjicj ^a^J CU^vs! j _^£Jl ^ 5 ji _^-<Jl iiLkJl i--^ 

(Electron or Negatron l*>- y> kj>*J> J**^> ^JJI ((Ojj^jjJl" oJ->i>j tiJL- (jU^j 
U^Ijj iS'jlJ 1 Uij<_; Lg-^ajtj oLw^Jl oJL» c-xil oi j and Antielectron or Positron) 
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t 

•y^ ^> jl ^^u^U <Gjl j>- i>-_p j o j^l US' 

o I jJl. jJj-jJ I j t (Electrons) o U j y^jy I j <. (Neutrons) oUj jJ>-jJ I j t (Protons) 

.(Photons) oUjJjiJij t (Neutrinos) 
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<jl tijjajl CjLL™»J| jJ^J (Jj^I Jxi) Jj^Jl jU^ilNl ^ 4jU 4jL> Jju (4) 

<cjj ^ t (Deuterium)^ ^Jjj j i^jytJl j^jjJbNl ^JaJ SjS ^ jJ cJl5 

is-ji (1)1 Jl 4jJa_Jl i_jL~>JI tj^JijJl J^&l jU^iJVl ^ JjLii JL*j (5) 

J j\ _ r «_l^Nl Jj> L»_o ti^lk^ i^-jj j ^Ju> Jl c. y?j^Jl ji j jiGl Sjl _^>- 

tj»_^Ju^Jl Jl j^iGl i-bS" ^ %2 5 J-^J ^ ^LoJJ^I iJUj> 

JUJl i~~Sjx]| Jlp dJUi ^SjC^j i i y i >-jjJL i y\ Jli- ^ i!_^SCo (%75)LaL!l i^Jl iJU> 
Jlp >Lii Ju^; i-^Jj ^L/Vl <UjiC Ji^> tlr-rjj^l JLk^ lS-^' tlSjJuJl o j^U 
Jil (1) j^o iij^Jl j^sbjJl ^ i~<^>-j 4jLJI JLj t%24 i^jj ^jJL^Jl <uL t%74 

.%2 ^ 

Jp j«J Ji tiSj-tJl J ^LJl jJbk; jl Ojj^LatJl j^XUJl J-«x*j dU jJj 
J^J"I jLjtiJVl i-l*^ 

j\ iiZj\yC^J\ jLo llfj ojl^Jl oJbJl^Jl i^U- |»_j><Jl J>-'.5 ^ dUij tiijiiJl j^sLjJI 

l Ju o L^Ji J I Ai U^^f L iLii! I LjJ I L^-j cJ Ji j : <LJ bJ I <Ls- ^^J I 
— — 130 



.ol ^\ iJL>-JiJl frU^Jl J^s L*^*-?" fj^j^ ' 

oL^/l oj_a tcJ-s<aJ ojj_** ^ (12 _ 9) oL'yi ^ *L>- Lo dJJi J-jjjj 

a* cJU I^IS S;JlJt/tfl Ji c> ^j^ 1 ol 




(MGC 2080) jMJxu pjaaJI ajfi tftalaJ Sjj^ (23) JSbfi 
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tdjLJ^Jl (jl>-j sL>Jl (jJ->- ij^SCJl (J-L>Jl 'S^-*^' ti\ i_J>l \jj*5>\ olj c^r-" 

^ H bj J IS US' 4 jLJVl ilU>)[ S^Lo ^^ij V jJl UJJI j^Sfl ^ 

.(51 :,_i«S3l) 

t y>J S l\ tfrL—Jl i^jlsO ^ U -tS AjT £ _^J L>«J 4)1 U=-j £y> j£S j 

-oils' j»i^>^> ^ LJ ^ybl US' tcUUi *\ L J^e- Lu_*j jl (^SC«j U iU~»Jl JL*U«iJl ^ 
*l ^Jai^l IJla jl Lo ti^-j^Ls-'Vl j oL^I §tt "^JJ k*" <_s* J 

iJ-c- UJ c U^.ll jA\ oL^I ^ ( _ r Jaj<Jl UJUJl js a j>J s l\ 4 _ 5 U ol j-UJI 
.(22 :i^2JI) <. . .it ^Vt {$3 J^- (1) 

£kP J\ p \L^. j*H'\ 4 fiS 4$ j£> (2) 

.(29 :5^JI) ^ j£ j£j g£ 

.(4 i$\ JJ^\j j4i\ $L £U %y:^ o) 

.(64 :>U0 . iS$ (4) 

t>j ilui t^j 4)i^j 4 *3^- 4j^oi ^Ll js^ (5) 

CJjjf jUjiII Lk^I jo (j <1^iAj <jj-*_y <-i ojji**" jj^Uaii djuolls 

.(12 _ 9 :cJUai) 4$ ^ ^^-J 

^ ^Jl LJ^jJ! oLSfl ^ U-a (64 : ^SU t 22 :S^iJl] i^l^Jlj JjVl oU^lj 

^1 Sjj^Jl ^ , laJl iaSi j^J LjJ i^-I ^Jl *b»- (4 : 4iJLl!l l>y\ j t jliJl i^J ^iJ yC3 
<JVjJI <^»^>ly (29 :ojaJ\) iJLiJl aj^I Uf .SJi^-Ij U Juo ^jVl JJ ^U-Jl UJ o^i 
4 ^-Jl ol jU~Jl ^1 iJLs^jJl oU~Jl JjUj J-S j^j^I ?bJ i^jMJl j^sbjJl jl>- 4 _ ? lf i 
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jlS" yLu^l oT (12 _ 9) :cJ^i 5^ ^ oUVl Ulj 

Lj ^t^l^l o-Lft ^Jbj tdJJi Juu *U- (i^wJlj iJLJIj AjjUJl l^Jds-l j^5J 

"^j ^1 *^ -J : §S j-* (ol^jUJl) 5 JJh ^ ^ *L>- 

.(33 _27 :oUjUI) i&Hj $3 @ @ fot 

^ ^j^l jJ-="- J-* HI ^j-r^ tcJL^i (12 _ 9) oLVl 

f L J t5* U^J^ Uc* J-^J -^J> 'tJ^ 1 -^ ^ J^J (j~W* LS^ j^jj 

«d)l jLJ^I ^-aj jl L»bjj> 4_»^»J jl£ ^jJlJI IJL* ^jiU j 1 jj^Lj ^5 f' Lr «^U 

( _ r J_f^ ( -_iJu jlS j .j_L><JI 

t(Jj-l (_$!) ^»L! 



juxuJ 5 j^ua (24) J5ui 

(M44C) 




Ql m fe?r i est a 3& ^ jsn \ p 

.(11 :cJUi) i® U>&> 

twlkjJl i-i j^- (1)1 <_£ j^XjJLp ol VI tdJUi t^i*^ j ^^J^Jl i _ f OJu d\j 

JUj |*J Jt-E (j^J^I 01 Ju> J-^J 4^53 J t ( _ 5 >-l J x!lj t_~JjXJl J* L* JjU V 

<bSfl J jUw ^ <jV ' JjVl ijL>-jJl *L-J| £jA £-^Jl dlj^-JJ f-ljl^Vl 

U vt^ji* jl5C<Jl j jUjJl oLS" lili t JU- 5jI JU j J— *~U SjLil t i3L* : y> ioj^SoM 
iljLJ tU^iJU-j oliUlj oUJI ^ £Ji_a jjs 4)1 ols iUjJI SL>Jl 1* J 

. L>Jfc.i jJ (_} _ ^JailL _ JUuj 

^£ jj>> t(5jU-~Jl j>j*<JI i)j-L* J jv5o>tii (_$JLJl o| o Jj-aj ^LSCUUl ^U^-Hl *Ult>j 

( ^..,^->..,lJ I <C« <^jj£j j»j-L~JI ( jp jl ^pwa-JtJl ^P Lo g i C. 1 ./? ail j_^Jl iSUaJl j oiLJl 

V j lSj^ <-*^-* > <d 4 I^^Jw UjU j^aJI Jjt>o t^i-Sl j^Vl j 4 Ifj^l j5J 

t^JJlj t U^j Jwaiil ,_jJl ilx^Jl ys ti^jVl UjUj>o ifcjj-J oL^J ^JUf j~pj ' JU> oMp 

^y* <ClJj tUj^i* t">Uc^> Uj»>J ^^woJJI (_Uc>=j 

Jljp- jJI ( _ sr Akx*Jl k_jl _^>Jl j ^J^l ^iUj (^iJl ^ : y» A^ii (j^^A; Jlj— Jlj 

. . i j^- jJ I ^Juoj t o I jJ Ui- 4U I : 

- * 

lg_J Jj-4J (_s^l J ' Lfj UIAj t _ 5 Jl o j-^-*Jl A^Jl jJjJl 4jVI diJu Jl (_J y>-\ oy J jjJ j 

.(29 :S^JI) ' ' ' 5^ * ^ 

JJaij O I (j^o t ^.a-L^^J I 4j jb'.l I s- U^aJ I j O j£i I * UJ-P J-A ! J f- U-Jo j 

^- iSJb- Jl SjLiVU |^jJ3I oljiJl c^iJ i*j^l aJI^aSI Sj*if I ol* 

ji JjVi iju-jJi 

Jj^b J VI jLk^ jj Oji^l J iLaill j^jLoJI ot J^ jyL^^-Vl II* J-*l 
_ ___ — 134 




(Abell 1689) Cil*ftV>l) oa! <^s &*jjtaJ oLuUt <>» (^ul^ £^s>JJ (25) Jiui 
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V »,» ,p 

lllf 



Js' <$> 4Xt\ jl <^Vt JjaL o4a% p^^' 



(12 :J}Udl) 



^((JMkll ej_^» ^ iJ^frU- IajJ*S\ iJljiJl 4jVI oJL» 

j^u"bfl IJl^j Ji j t^L>^Jl Xxj Aj\ a jjLe- bull LgjLlj t ^J-Lo 'JJ-~" 

i^JNl oUu^-lJl jUj t^*Aia!l j>lSo-l J_p- L*L»I jjJu LgJ 

IJJuu) a^Jli JJ» ^ JjuJJ UJUtJ jJlp J^^Jl 

Cjjji^JaJl Jj>-I (^^fij <uiil>Oj SiJjCU iJlkj^i oLtiij 1 5 jJlSo j 



IJL^j j|§§ <d)l J_^j >_jLkiJl v>-j^j i^j^SsJl Sjj^Jl IjlJj 

: ( JbJ) <u)IJ^ dJJij j\ ji\ Li* SUjV 

tijT « ^ gn> 

.(1 : J^kJl) 4 • • • ^ !>^5 




m H : ■ i mm 
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duos' oLSlI c-^-jj t^UJl J ilgJiNl £-» oL~^-L ^j-^ jl iJL~al ^» SJjJI 

. uw u Li; M (JUj) 4)1 oM l^j jikji 

*U 1 4)1 ja\j\ Jtul <J5" ^JL ( JU;) 4)1 ^ jlp^I dUS LbJ J j 

^ISU-^M dtlu d)l Jl>o iOj-L ^IjxJ^M iJLjVl ^-iJl J^e- v*-*^! ^ olib»J ,_,» t^fJ^ll 
Jp iJ^Jl ijj>\j^ J-olSCJl j»Jl~»x!Ij 4ojJl5_j 4)1 f-Ljth U^jJl Sjj^-A; j-S'ixll J 
iUS"] Stolf Uais- j>-y>\ oJ t _ r i^ AjLxS' j^U^. ^ iiijA>«Jlj 4j§§ iL-jj *5Lj! j^U- 
t[L^U ,yj ^ j^l (JIju) 4)1 d^j ol Jlj U J jL* SjujI ^-U. li^j LJS~ 

.(9 :^JI) }| ^ f$\ ($ ^ fy> 

CJjjS dUJJj tJ^itJlj jjj>JI_j ioj_>~aJIj C~l*— Jl jjjo ^jJj>tX]|j t<U)l,^j-Ji ^Jj^ 5- ^^ 

iJjLj) J^JI J^S Jb.1 dUij ^.^SCJI jiiJ! !Ju Jl. Jl ij>|jjl o^l ^ «J^k]| 5jj-» 

CS>J ^ 5$ ^ ^ © ^4 ^ <Si ^ J*^- ^ t^i 6*J • • • ^ 

.(5 c4 rJ'iUaJ!) ^ p&J -$&t* ^ ^3. ^ <£. 

: (JIju) -Jjij 
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.(7 16 :3"5UaJl) xCP ^ W^'* ^ 

^1 4JLLJI i-jLSjkj 'jHI (jJ^j^'j *-L~jS/1 C^^*" p-ij^^ oljiJL) JJu^uJl 

iC^Ujj iij^j) Jja> dilij 4i—jj i AjIjjsj t L^jj j»lj^ ( _ ? Lo t^=r j^- 

fj]) Ijijif. [^ilcj ^JujJij l;l^>r l^jLulni L~J ^ ijC- jL>Js tj* (JjI^^ 

A-jLp C$j iA^I -<Jbj c3lJ^ 

5% ^ji if \& i% 0 <% at 43 5 gx S# 

^ tSjC c2^. ^i-jo ULv> <>*j 4^ o*3? jjUl J[ c^liiJI ^ c2>^\ 
.(11-8 : J^UaJ!) ^ © £> J ^ <>^ SJ IJi 4^ 

4-L*jj *5L^1 ^L^- ti-H^j ((_^^) ^1 _r*'j^ <L«i>- jlS'UI 

jl^Ixj «(itlkJl Sjj^i) c~*i>- (j^Jl-jJI ^jlj 5*>L^Jl J-s^il "0)1 &*^r\ 

c y>\j\ Jyj (jjJJl (^) J-*>J t ^^Jl jVy^jVlj Oi_j^-vJl jJL>- (^Uj) 4)1 ol 

ilaj>J ^^j- «lJ j^LlI <Jaj»J JjLa ijJL iiJU (3*>UaJl ^LS^s-l iiUi>^lj 

jLJNl jJl=^ (^Uj) 4)1 iJUol dJJJJj tj^lv~Jl £*i^Jl f^lo iJ ^ o^Vl ol (1) 

SjUnju L§jiiS' j tj»JjJl jj^iLul ^jif-J CjUlj <Cj>JIjj HjJij n j~>- jwlSjbj C J^"^' Cj^^-iJ 
j t^jVl ^ i_i*>U^L— Ml oL->-lj ^ dLJi J-^T J I 6 ; » 4)1 Jj^> OiUlj (jyijVl 



ojj^s <_jLk>t*j ^^l^Jl ijJ-iJl £>j-^-> 5 ^JajtJl j-t ^j^pJL) jl t JaUj 

! ! . . . JbJLiJl ^L-bU pJl 4*JL~JI 
^jIpj oL*J! ^-j jv>-IjJI XjS'bjj t^Ul jj-j jW^jJl o">L^5 ^J^j tiJL»J^M Sj^VLj 

<U)I oiLjo LgJajjj to^Sfl jLi \^ jlj-ll! jji* diJi J-As^J J_>4 (3) 

dili ^^JlP Lftjl ^oJU^I -iSjjJ li^ijJw) V^-iJ (J-™"' l^ 1 * ^ *~->jJl oUjj-lxJl J 

jJuaJ ^JjJlj >^jL«-s A jj ^jit^bJ-Sfl ^IjjJVlj t^^^LjJl ^ j-JLS" LjLjs-I LftLliij 

! ! . . . j j 

aJu-jj 4jLJ! j»JU- ^^U ii^uJl i^jUJl <£JL*j (^UCj iJjL") Ljj Lglvai 
L^J J-^Vl Jj«rj ti^jJl olpUaJl (^Jts-I Ia^pIj to>!>LoNl oLuJuLJl ^Li« ^1 L^j 

J5 iLi^-l Ji^ ti^j^l ^ jl^o^Vl I4J J~^o o^UJl ^ (5) 

^Ip iW^ilj 5jLi|j toiLxj <cuj>-j_5 4x»5^J Jlj^j j i4JLL>- Jl_p-L 4iU-lj 4)1 jJlp 



^ JjJjJI C-JLSti <it>UaJl y~ ^xll ^^jJl 4#>-ljp> J> ^I^Nl j>UaJl aJLj 



^ '$ 4il f£&J ^ft Jj& o^'l cJp> ^ 3^- 

. ^ • • • % (£> ^ iCl ot? ^ 

^^Ul JlS j .Jlp-Ij ^5 j-o J _p- iiiliala Jl Cj!j_»_-J| jl L*5 tJj>-l_j J j^- LgJLtkj 

ijj^ drr^J^' 'J^* 1 ^' j~^J ' £r- olj-«— Jl ^ ^^SGl olj-SJl 

<u5^j ^^Jl ^jSfl iJlj.il jili jl~J>M ol ^L^- 4)1 (J^J dLJij ij:>UaJl 

. j»^Jj^>-l ^ JjLfil jjkJl ^ ^ Jl |> jJl dJUiJl *L1p aS'jJj U ja i LJjJl frU-Jl 

4^_«ji ^s^jMi j ^<^ji oi j . ') — si <Ld-jL>- iJlj.il ^ ^J_Jl JJwo jl~J)M jb- Jij 
boUj! ^ li *>Us=J I jSOj i^j^l *L1pj dJUUJl «-UIp ^ Jill 5^><l» iw^S sJu* Jlj; V j 

jji^ jj ^ ULcj '^^j- 015 ^ oLiJb " i^^ 1 r jUJI J^-^'j ( > jUJ| 

jl>- (^Uj) <ujI jU L>^lj UUjI - (j^«J-v~»Jl j-Ia-o j^^J - bjls '^k'j^Ij cjIj^JI 

iLLJl oljl_vaj»Jlj o^L^ jJl ^ *iJJi f-U- jij i^^sjVl L«-^j jLw 

M ^ -lJlc- j L~J ^ri"^ (^L^J -^Ly) ^->J lS-JI (^i-^l iJ^JJ k'-*r^ 

4jL>«^. jJUiJl 4)1 JJL-oj cJjj Aii kJL-jj AjLJI £y°^> "U-Lp jJ t4^L>- 4jaj>J (|»^LvJl 

t j»J UtJ I J j-~> _Jl j 1 j»J L>J I I iiLxj ^ LSo j 1 J-v jJ I ^ S L5 -Lf- L«^j 

Uiip- "UJLuj C' lg i> (^jJl 4)1 J-;^ J_«^>t» liJ-w^ tj»iT ^^L; ^ ^j^-S/Ij j^jVl 

Jlp jl! Lii^J _ ioyJl 2J«-L3 1 _ Lf; jl ^Jl i>JJU (U^s- U t.hjS iU5') 

:fHf JUi iJuJl aJB f||> L>j -uJai (_$JJl 

. (9 : ^Jl) <?M :^ ^ ^ ® ^ 
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*LJ-c aSj/\ ^JUl LjjJl ^U—Jl f-y>*S\ IJla jlj t^jSfl 3 j^J \*y>-j LJjJI 

IJlas jj>- j <Cij4^-l jLJ^I jjis LIS 4j| L5 Xjt«j t^LjMl *jb _ oiUjI L5 i-« i - diiiJl 

*y j jl_~jNl Sj^j>-I 1 g 1 „<g * N i jJls- ^1 oiLnjl C~i-o 1 *a * JJ 0 jJ>Jl ^ jJ_<Jl *j^Jl 
oL> AjJaUJl 4JLJL>Jl J jJs ^ j»JUJl l-i-g-; (^r-^j-oJl 7^ jL>- t<u*l_p- 

j»J _ -l^jkJ (_£.!! I i-jJLdl j j^JuJl j ^ - jL-jVl dUi j t Lgj»r 1? L^J ( _ y iJl 

^ 4ib>_». j ^ ^yil J-y^j jl IaLj 4i*>Loj<Jl ^a>sJI S^_>-L ^Jai^j 
jLS jLs- l _j£ y )l\ *J J-o-c- ,_Jl (jLJ^M L» yas- Jj J^pI cJiv? j -Lis) ^jVl _J*S k_ivsj 
^ 1^ jLZ 6370 ^ jJlLJI ^jSM _>i i dlli jj^i ISIj (SUJ VI l/u 

JjiJL iaJsusJl iiLSsJl (iikj j^Jl^jJI ^y> i_jj^J| »__>uSjl Jjb- 

oljJh-Jl ^1 L.jjiJl iJlj-ill ojLi^l IjJUi idJUi ^j^uiiJl JU-j j-« JJ-P J-i JLij 

jj-a iJLp ;i •>«-; 4_L— jj 4jL~_j| jt-jL>- LJ»Ut-« ^-hj 1 g ■ < Jj-aj lS^t 5 ^! a-JIjJ 

: ^JiLJl 



nJt Alii ^iii ,y» O^-* ^ o| ^ ^Jil_^ J jl ^ _^ r iil^j| y 

^» XkJ±>- jj yu SJj Ll<JJ <ij>- j V <u V t jJL<J I JL«j J-j<-) Lia <oj IjLJ I 4^>- j j 
jIaAju^VI J j^s j»JLp J^S"Ij tj-r!J Utr^J^'j Jl i— ivjj jj^vJl (JjLap- 

Jj-^_^l jJii^l l-«-f» jj-Jj-^Jlj jliSGl ^ t j^LuJ-! 

j»jjXil jT^aJl Laj^ '"till ^-^~Jl (jc-^J^'j ^t-~J' olj^-^Jl iSjAP- L«J 

(j^j^'j olj^Jl ^ ^JaJl {ja i_^«X^UJl jJUJl ^-Ikuil Jjs j ^Sjg^ 'Jl <dj-^Jl A^Jlj 



• tUf ^~iJ ^-fc* oU ^ jlyij! ^vJl ol j^Jl 

< x-f' >-'> .1, - \ . >4ff' >--r t r ^--'iif >f , 

v ^ jj-i ot 4-> ^ ^ cr 11 J d^* ■ 

.(44 :*\jJ$\) LJ»- <jb £>\ p4><^ o&ub 

.(86 :o>«>JI) tjC^ 4iy £^ o_y2£Jl 4i> <y J» 7 - 2 

LJjli frL»-lSl uj_^5 Lfc^t jta-^ Jo <j c5*d!j i-i o4 * )g^7 - 3 

.(12 :cJU») Jip' Jt!4* ^ 

4A\ ol 1>UJ #u. Jjfc o*b. ob^ ! Ot> j£ ^ ™f - 4 

(12 :J^yi) ^ $i ^ ^ ^ ^ ^ $ 

(3 :dUUl) 6- 

J*»-J I>£ t>tr^ S^r3 ^1 v!^*" i3^- "-^ j^F - 6 

(16 ;15 : CJ J) 4£]r* 

(12 :t3l) ^tjlli. £l ll^jy _ 7 

{y> jJip L* oJj-I j 5jl ^ Jpl ^J* ^1 aJ! ^aJI DjLiNl o^U- diiJLS' 

: ^| Ujj l^J Jji 

.(17 :^>JI) & &j p ££. JE^S^ 
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U j»-ii»J li*L> dJJi O j£J t^-JajJl <ulkLoj ialxJl <bjJii ^ Ijr^ Jj^d lJ^" ^ )] 

$L <J& \jj i% :JU: J^tf ^#«" p 3^ ^ ^ ^j^ 1 ^1 0- fcp 
t^t (12 a&R Cj%>¥ '■ <Jjijt (15 4$Qb %\ 

<■ j g ■ ; i La J j-fc- 5 ^ -.. J I Ol j .Q-.Jl 

. n'te ^ jL sUJL> iil^ti' VI ^ 

l Jl& *LJl*J| J^i i-i"}^ V <bl £W>IjJ|j 

i_iix>-U ^^ajVl Ulj ' a^" 1 o 1 j.»...J I jl 
Aj^I jJfcUaJ ( j~rf»jl L|j| ! J~ii LfJ 

iU*Jl SjLS)f1 cJL~* (ji-iiJl (js-o-SJ' 
4-UL»_»Jl olj tc»u>-lj ^^jl L§J| J—i j 




, .j<. ..«!"» CiLuUf '(j"*'-*-? ij^us (26) J^dut 



x5 ^ j*J~w« 



lj .(3196 :^Jb»Jt) jJUJl „ju : V L^ ^ ^UJl ^ jA (1) 

.(4113 :^j^JI) 
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! ...ol^jfcj ...LJL UJLp jjSCJl 




1 Hf Loj Lgj U^l ^1 
b jo^. VI ^ aJl-jj *SLJ1 j»JU- 

^>jj>wJlj n ^>jj>«jJLj <lIUi--» 

Jj_Ij dJUS ^jij t jjJJl ^j* iijJ_«J! 



Uj (NGC 1275) jkSj 5 ^waU S j^us (27) JSjm y^X\ jj^, ifc Uii»-j 
(^uiil J^l) Qj^a ^ ot^ <> . (12 : cJL^I) 



.(5 :dUuJl) j$ Ccft Kyw $~-J 

(1 \aj CgiU) <Jj& X&j 1 Ji k/^: : J^r <Jj-^j 

(6 4 

.(6 :oUUJl) A<X<$& ~£>j. Call ilPl :$| Jj*>j 
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Crust f?- 50 km thick) 



jL-J^J ( ^5Uj ^1 SJl^jJI *U~Jl ^ LJjJI *L_Jl j'V (6 :j) Jlj-JL. 

U^-I Ji ,_JL*J 4)1 jl ^ jli iJl-Jl c~Jl ol ji_~JJ ij^JL Lol .L4JI jJi^j j! 
U ^ >l La^lJjl Ji j|§| <jLjI pJU jl j nobs' ^-S^-a 

j-« J-jJ-«-JI ^s-* 1 g • g 

^Jl J_^. jt jl — -,y\ 

frL»_wJl ^> 4_a_il la " * I g i I 
ilsU-l Ljj Hs^laj tLjjJl 
J jj ^ U *>\ iaJ I tiJ-oLS' 




(3 :dJLUI) 



4&I jji- <-j2' Ijy 



(16 _ 15 



jl j^i^XJl ^-—jVI 

^L-»-Sfl IS j>- jl LJp cJ 

LgJ Jj M Jj 1 Lb I i»Jw J» _Ja^- ^ j j£3 j! V j _jSGl ^ iijJ^Jl ^J^Jl ^ 
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. Oj&l <y> i}j~U-Sl 

: JjUJI jU^j 

.(14 : ywJI) & ~& iS^S j5j)> 

.(5 :S-b»t~J!) ^(lyJao uLj. 3j^-uu <Jij1 

.(2 : p) w jL-£tf % 



^LxJ 4il oV tL)L>J t_lk^» 

<j>„. JaJ I LfrJLiaJ V oljji ^jji j i<ui 
_ ^ ■ la 11 JLlp ^.a ^Jl c. a-UaJl ISLi 

L^JLc- oilj _ 4)1 j-^f ^> 




.(4 t3 :^jUJI) \jh*> oy^~ /jLu* ob >?j>. ^ Qt^j 

Jj-L>- s-Jj y ^jVl iJlj>-jJl *L«_ ~Jl l y& cu^jLoJ Ji L*_~o_>- Lgjlj iJj>-ljJl I g ■ ■> £jt>Jl 

CjJjUj Ji IgJlj tj^-ljjl Igla £jUJl i— iiij dlS-iS" SJLlkla j^wijVl jlj t j jivJl 

^Lui^Vl 11a jl^Jjj tLfei* j&\ lW>jf y L>K LyU dili tUlJjo^l (j^j^/l 

s-L-vJl ^ \*y>- ^/l ^j^l tiy <>* c5 ^ ' j °' jU~Jl ^ 

■d j^j ^y> j\ f|f ^y> jL^-L; ^1 (_$ >>-SM _^I-~J! Li jj^ ^1 J-™» N j t LJjJl 

iiljil ^Jl^ j-* fjH J— " jl— i)/l jl Ja->«-<JI <Lo_L*j Ljj L»-Uj 

Oj-Ijj AjUjujI y* i\ jiNL; <jI^ ^ U y"Jb ^yixS'U toljJI C-J>J £-~Jl j^^-^J^' 

Jj>- 1 j j% y J ji>- (Jj 1-laJ I j .i J-*J I y I ^ I j^~5 Ij UlJjU ^l SjLtVL j t Uyi> l yJL**j 

jij-~* <^l) jj^- 4 .'-•Jl jrij^* j^ j^H jj^l -^J- 1 -^! '■j^l 7^ J-*-*d 
c<d)l fLto jl ^Ij ^jVl jJbkJl dJi^J Jc^. ^L^J^I Oj£S\ y> iijJuJl fjjfJl 

^y> Ij-* UwU»- j t^LiJlj Ju^ ^Jl oj^-I ^ UjjJs 1*15 bJLi dlli ^^Ip j 4 (5_JLsJ 1 

ljj^a>^o JJaj »_s jLJ^fl jli I JUj t liS"ljiJ ^ ^y^-l J JlpLT Ji dJj-bJl j _^SCJ| ^1 ^Jsl 

^^S- Lj y>ua j t Lj^o *^Li9 jJw? I 1 4 (. \jJtS j£\ \ g .,r? hj t(ijLJL!l Uj JLLol 

^ la" . " jJ> Ls Ljl«j t J^LlJl (^jLsijj) ^yLsijj ^1 0 ^5l!l <U-i 4JUft ^^Ji-P jJ-j L° J 
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<Ua.iA lt <Lu jjlaJI Cil j^-aJI <ys jkl Sj^us (30) 

U iijjj^Jl ol ^^jfwJl o-U Ji»J (<jjl..A;.Jl) iJl*2~Jl ol y^wJl J tJiClJI 

40^1 ijjJuJl ^JJfJl J S*Ui>l ol ^r^l jiS*\ J^SJ jj-UJl ol _/>«^Jl Ul 

ol j>^*i\ ciUj SO^-t jj| _^>«J J 4 Aj^^JI oLv»j>cJI ^ ilJU-1 J iyJlP S I jJIoj J 

Jj^JaJl jl iiUJl jl aJLJI aSL-) t^^j Ol cLLLiJl dLip ( _ yV 2>oj .(OjJu OjJuJI 

0 jJu. 0 j>J-* j\ o^Ju v_aJT) L*^ ^ o^Ju^Jl (The Milky Way) (^/JJl 
.^jljj ^>*Jl oLLi ^ ^>zj 0j£> ol >Aj 1 ^LaJLi '£jl>> b-— >.-tJ ol b^Sj 
^ _^s1 j! (Black Hole) j I ^ S jLp bJ j5y> ol diLsJl oLJlp jJ-Lj 

Ol ^>t*JI t_jLpl Jj>- ^jj >ur vwJl <d^S' ol yt > 9*ifT Jl oljUj jJjjj <dxSC t Jls-lj J j-^l 4_Jij 

(Galactic Groups, Galactic aj^^JI oUt«j>oM <-i y£ oLx^tJ jf oUj*^ J 
jj> oU^o"! ojjk Ji-» J ol jj?«Jl jJ-* ^j'^ij <• Clusters or Clusters of Galaxies) 
J> oU-*^Jl ola Jo* ^ Li^T oLLUl *U_lp ^^s^jj . (jV'Vl ol jJLp Jl ol ^^Jl 
o L*_»^>5jJ I Li (_s Jj ^^^oJ I o L*_»j>cdL! o Lh-»^>sj ii Ll» j t o _^S\J I jj-* ii j jl»J I > I 
bJ <lJI ^JJI j^iapVl £»^JI j t (Galactic Superclusters), ol y>^JJ 
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lo^>«_d JSLiJ igjLJLa tiJj^AJl tjci-^-" * ^id^wuj tiJj^iJl 

.3 ys t «J 1 iipLvi>J .iUjLj (ijLJJl 

Lij-Jj o ^^JaS J ^Js ^Lj i jt-^lip J~>- ol ^st<Jl obt«j>cj yi 4jL> I j~"-l « — Ji j 

ol j-^-oJl -L o S j-ftLfe ^» 1987 iJL_u ^ j j^iCliJl i_iJLiS'l Jjj 

^SUJI ^JiScJl jwiLj Up 2^ ^"^o-xJl (j-ljiSfl ^ (Galactic Arcs), 

^y> Ja>- ^j^aJl *L»Jl ^p (Gravitational Lensing), oUji*JI ^ idp <Jip 
L4JI jJaJL; j i*l _^Jl ipUiS' Ajj jS aL^j oIp ol yj^Jl jJlJj .SJbJLiJl oiUJl J _^b>- 
X j jJ*° 100 X UjJlo 150j^Xj jJlSJ ojUjI ^JaP jl-L>*£ jJLJ U^U l^lplki ^ £-UaS ^ 

d)^*U 250 ( _ 5 1p Ju^j JjJsj olptkiUl oUj ^J**J>\ j-^ij tiJj^Jl y^^Jl yo U jJi-o 15 
f—»\-> ljjU>o j^iCLjJl _u_p i^^jijj 1 ( jJL5 O^JLjJ 9 .5 x U j-J-o 250) j^J> "a^ 
< LuJl *U~JI ^ ^JiJl ^jSGl JaiUJl IJLa £jL ^jj t (The Great Wall) ^kxil isUJl 
d)l jJsJ I o LI ,_^aju yi <l>- Ljl* I ^JiiwJ L> j t <tu I ^ I <u-U-> *y i_ ? I ^ I I j 

:j>Jl 

J4=1 S^i pj^T ^ ^ ^=1 o^VfJ -M 

.(57- $ 

(j ji ol j-w j (_5^j j< » V^SJ yp j^'Jl Ij^^ j ' >s U^- t>L^ai t LjjJl ?-L«_>-Jl 
^ _ Lo— J \ ^■i^'^ Ixaj t oJj jj^aij tAjljji jj^la] t LJjJI s-LwJl 

yo A ■ ,/i"> y^ij - 1— ~>t3 0*>dL«^j ^"i^lj oiLp j o-XJLs- yo <dajl j d/d^l JJ- 4 ^ 
llAj 1 y^jV I j olj-o-^Jl iJLxjj olj^-Jl (J-^>- 4 ■ ^^"^l V-j V v>g< j»-*l 

(_£^J (1)1 (l)jJ J^* - ^' ' 4 -^~ u JJ ^T^J '^SsS'^J 4lL jj-aT (_$-Ul . ^<J| l_4S y> 'j^^l Uijl 

^^jJl ix«> ^ j t jvj^SGl <l)l yiJl ^ <Cj^ Jai^j Jl^jJ As 4)1 0^ cJ^Jl dUi ya Uj-i 




^ Jj-ilj 'll§ jwL>Jl Jj-^jJIj jwUJl 

jL jj — J! ^Jej ?4il ^ J-UJL <^jil 
4)1 ^L-J I j»-jL>- j-* jilt LuJ j Uj^. 

cA)^ *j>^ ( 31 ) : j^JIJ^L ^ M gg <dj 

.(5_3 4CP ^ © Cry. lTj 

^Ij^ ^^JJl lis. jl5 lil (.J^liGl ^LJI j^Jl^JI Sfl «JL>- dlLj 

! ! ! t ..U^>w I jj-^2j [^3 *~Jcj 4~~kS 0' (J^h. 

. I ji^S" 6371 — fj^j V I jiai t ia.a ji« 
.1^ ^ 12742 =^/^1 Jasl^ji* 
.\jj> jLS 40042 = i y>J)i\ Ja^ _^ 

. Uj^o I jA-^ ^j-u*^ 5 1 0 = ^^j^f I a^Lwo 
. LxSCo I jia jL5 108— ^^j^l r^*" 
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, 3 j»_^ /^- 5 .52 — ( y>j)i\ SiliS" Ja— 
. o jJ^> j jJw j jJu 6000 = { y>J)l\ 4Jc5 

LSI 4s~Lw> 

1 jJu^ j j~La 3 62 = ioL«Jl oU ... oJl a^-Lw^ 
Ajj. 8848 =i^Ul *LS,I JA 

. JLa 840— i^oLJl ^\JCj\ ia~* jXa 

. I_^> 3729 = oUa-^Jl JjUpI ii^< jX« 

.Tji. 1 1033 = olk~>«Jl tjU^I J»j4 
^3513 fud-JJ Sj^> (32) JiA l+i f li ^1 >>Jl oLU J^I cJl* LJj 

^>YI ^ 12j^p Jby jjU^J ,J ^Ml ^ OLJ^S 

^ jLJNl jU (^jVl >i ^ %0.0942) ^ Ji! 
; L... J S^53l LaoLxj^ I jJaJ S j-iL« " A ^>,J a ->. (j^j^J (^"'^1 >-r^ -r^' *-* 

J^i JJLP ^1 J jJl J-* jl~J^M ^^jVl j-^?Ll«J ijjL^^Jlj <L * ■ ■ ia l l ^yslj^ijl 

JJi £>> t JSLJl (j^-jj JjJj>JI {j* iltwt* 3 j5 »jLp "LL^ ol^j ^j^U o\ _ 1 

oJLfc jJai £-L_iJ tjj-^-J^—Jl jl Oj-jj-SvJlj jjJ^ojJJIj Ojj^SUI J±/> (_i>-l ^^L^- ^ 

.*_JUaJl j»— >Ij <-^ij& 2400oljJ! 

t_S yuj t(iijA>Jl j^sbjJl ^ jUi ^jj^w^uJl J^Jl (_r^iJ JjJj>JI (j» O^SOo) j^va^ 

cJ-s^J! ( y>J y i\ ^ (jjj ^jij -j^ ji^ *^*-< ^Loj 1 . JlLJl ^JiS «-J ^l; 

Sj* jJLS" 450L4iCw ^ iJUxJl JiLJlj 

<U ajj t( ( _^i>j > yi ^Ja-» c-j><j 2885 ^5^*- ^1 120^^^ j^a) I jLS 2765 _pu 
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^670 i^S 670 J^s- Jl ^1885 J^p t y>) <_j ia-- j JjL~> ^y^j Jl 
UJ jl ^Vl oULkJl jlJU 120 Jl ^5 400 J^-o ^ 400 Jl 

65 <5U^ J-^jj J>jbU ^J^JI cJ*>UJl ^UJI Jl ^jVl c Li_, J; - 4 

^Lka^l Ja^ <U~~ 2jj tOljUJl 1^ J5 120 Jlj olia ; > M Jl jUi Oj>J I Jj> jLS 

8 c5 U\5C»_^ £-j J^j Ju^l • ^ Jl (Moho) j_«> ^Jl ^_w»Lj ( _ r «_^<Jl ( j}\yu>> s l\ 
3 5 -k»*_^Uj) oljUJl cu^«J I yu ^0 '20 (j^j colkj^wJl jl*J> c^>J ol yu jJLS' 
.^ySj!^ <_£^>tviSl i_j*iUJl diwi JL Ji*jj tJ'jVl 5 Ojj U j '(^ 

LgJLL^ i^w^s- jl ^LaJUI l£™SJ ^jbU 4_J_=^1jJI J-kJl oJLa i ^Juj 

.(32 (tij J£Ji) J^Jl JSLlJL ^ US' J>-IjJ| Jl ^jUJl ^ iJhx* 

Oj-^j V I a U Jo ( ! l j^>j I ^ ,.,. J Li Si j,/?S»J I ^yfc I JaJ I o-l* O Ji O I JUj J^i 

<U U^o JaJ J UaXa I I j^i-wj I j I 5JL Uil< j Jo j i Uv5> j I J L^lS" I 

.(12 : j*Ul) < • . • V&, jM i& ?P 

is 

(3 : cLULJl) 4 ■ ■ ■ &k <0^> 3^- ■ M <JJj 

^,1^]! J>*>^j ^ oy*i< ^3iit 1-'^ - \x? yfy '■ ^^r - ^ J J 

.(16 tl5 : \Qs? O " * J>*>-j 

■ ^J cij^ t r'' ^r* 8 -^ J '"t^r^jl j-* ^ J 9 J'j'^' j- 0 -J-J j»JJs 

J>jS/l j>J*J iJiGl oLk*_JI ^ dlJlS' UjUa^o oljlj i^K^^tfj! Jl *j 

VI ►LjJJIj 

jvjjlll jl j!l ti^LiJI oli*>V>Jl dilj j»-^>«j ^ ^voJL^Jl *tol jj> (_J-fj !>Lg3 

iijx, J ^jJI V~Jjl J>jVl jiLi>. ^o^l Jl SjLt^U ^ ^Jk^Jl d^b-T 

.144 ^ tLiL. (.Ai" (1) 
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^ (Ia< jt-jL>Jl ^J-Uj j»-L«JlI Ijl tills Oj£j i_sj-wjj i^j-JL^Jlj (_^iL>Jl 
Mvi • i 1 I • . 1' I ill I c - - < j--; . - 1 i i 1 1 j x I'll 

!!...<uil jL>- ^yj (*-* j-^ Ijiiij 1 jji-ij t Ij-ju 
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j^aa* [OLL>-j ^ijy^j lijjl frUi E4i$ L^^f ^L^tf <4 sPV*^ j^* - 04*-^^ 

(12_9:cJUi) isJl\ y£\ 

(38 :J) 4yj^ 
U <^*^ <lSj^ Jr aLj c| a^^j C/£l£\ Jpii- <j3>\ jJ*^ _ 8 

(4 iJLjJbJl) v*i 

CU~" <L1^J| (j^jVlj ol_j^~Jl J»L>I Ol ( _ 5 -Lp (jJ j— I J j ^ .a->- (J-AjI ■i-Sj 

l^Uj <U)I VI LaljLo i-ijJ<-J V l4j«-lt^-a ti>|jL>-l j\ tj\ j] i £jlij jl tjj-l j-a 

^111 (47 :^JI) 4(^jJl ll^ ^TyUl ^jSMj ol^LJl ^L_I wjL^jj 

•cs^j^' i_? ju * j . ••^1"^* j y t>* ••W 1 

c A^Jl JaiL s j^o 349 LgJLa te^ 475 jvJ^^I 01 j-aJI ^5* LfjU^w (fji) ^*JJ 

iiJJJLS' t (bJLij ^ <u^Jl «1_>I <j~4j j-fcj) 365 La-^-f- _j-»j>^aj La^j JsuLL 3 1 6 

^ f. * * t 

. c~s j JjJ^»xJ -XXa^jj 4 Jlxa _jj : jlj~jcJl f-L>- L*5^ t^LVl liJL>=>j liJie jl t5iJL>«-o 
; Lfjjj^ (Jl (j-wa-^J I ^jit ^ OjXaJI <u ^^jjhJ (j>1jI) **^>-j (^jj) JL«; ^riyJ' ^*^l J? J 
^ j-S U (_Sj-*j L» j I ) Lo> (J-JJ I j j LgjJ I ^j-t <u Jij c Ixx* (j^y ij^i J ^ * ^ ' 
Laj_p^« J_p- iULS' 5j_ji ^jVl IfJ ^jill S^iiJ! (^ywi-iJl ^j-j jl J-olSCJl 

L>~>JJ ^w»-lJJ L^ (JSiJ ^ CjZ?J ijri i ^ J> ^ ' ^ J ^ ' 1 j .oa.. tJ I j» Lo I 

lj^~* ^-'jj t i Jj>«-a ^jjLj |>Li] JjI '• tS' ilr 0 • 'SHj"*"^ aAUI j^^i JLajj 

j» jj j\ jU j» j^S" j» jj : gJ _ji Jia t ^ bJ I ^ U^J I j I i ^iJ I L^j ^jX] I s J-tJ I ^> _jJ L> 

LI jLajJl ^ 5Jla ^ _^JL jr J<J .^Jkjjl ^Ll {jA J I I > y>}\ j»Lj I ^jA j\ i i j^J ^> jjS^ 



.(196 :s^JI) 4^ 4 ^Ct JaC ^ jg ^ «^ : *Jj* 

(7 :3lUJI) ^Sjil ^£1 li^,^ :4jU^ <J^j 

i^jJLkJ <l) ji ^ U-5T dUij .(LxJL»3 ^ JL>Jl j_a L*5 2LpL- jjjJj^j *_>jl ^ ( _ r ^»JLJ! 
(203 :i'Ja\) 4 • • • Cp. fe^ Pi 

t| i} i^>^_il\ ^ Ij^XLlj^ : H§ <JjJj 

(163 :oi>Vo ly^ £j (JLJC ^;1^=» 

: JU; <dy Jt, JJ 
:oL^Ul) 4od dL\ 4b c(14 :JJ>Lll) ^JoVt ^ 

<_i]V tiJjj t^jJ -dSjj j>-^>? 4^ <JtUi dlj)i»i*Loj^ I^Llj" 4_Jj_i 

.(47 ^<<Sj^5 li; jl^ 



J j *J 



of ^ 4 ^1 ^ 5 ^ 4 ^ 'M -.m - 

.(5 icl^Ul) ^ 
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jj-a 7) t (jj^Jj-j ojj— ^ 3 ) <, (i_sl j-p^fl (j-^ 7) : oU^ I J-^- 4 (j-* dJJij 

ojj_wu l ys> 4 ) t ((J ojj—o 3 8 ) 4 (o-Xj9*_~J| ojj-wo jj-a 4 ) t ( jU j-jsJI 59) i (a j_a> 

.(jbJbJl 

j>j_i ti^_*_Jl ^jj i<Le-L~Jl t-LoLJjJl |>jj t t jjjJl :5jj>-Nl ^jj^x-*-) o^U-_j 

:2uj^aJl f^UJl J§ «|*&Jt)> ^dikdJ J^JjU 

* (■ r- % 

OoIj j*j>J AjJj (j-J ixiljJl ij^ijJI oJuJL jJLii (ioU ^j^oji- j j ISji ( _ F ~*»JL!l 
SJalJl ( _ r jL» ijj<j Ji>- j^y { y>j y i\ C^""*" "-^ 5 ■ ^ - iJ>, ^ , <3j-* i>* ^ 

.jlwUJ! lJLa> J jj» 1 /365 ( _ 5 Jl_po jJj£ 4ilwi ^^♦-iJl J 

J^o iJLC- 4jLoL5 4jj_jj>t^o J»l J- 5 ^' viUj ^0 j» _^>- J-£J LoJj t 5JUJ.C- J^"l j^j 

f- * *- 

53 oIpL- 9 Jl c^jJ! 23 **** 37 ^ u 24 Ji 'e^J^ 1 V^J 5 t> 

10 ^1 ^ 24 ^ 14 0UL0 10 ^1 t^^-lJl i-^^ ^ iiJi 

^ VvijI pLI Sjl^ j ^-M- 3 40 i*L*. 15 ^1 t^^lj^ ^ 48 

.(ipL- 144 ^1) yji^ ^-S 'jZ 

tujlj^j J jJs <_s*&j>-L <Uvw*^lJl <pj^>t»Jl (j» ^yr ^ J j^ 5 *— aL>*j ciiJ-XS" 
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i. A^S Aj 1 jji AS- j^ji J 

t l _ 5 _^>jl 224.7 j^lj-^^j 5 j_ajJI 
365) Lj^i l^i ^j^j 
J ./> "j tCLj-^jl Lsj_j t356 _ 

1 4~J>j\ al~* 11.86 ^ ^x^jl 
uA? 'i^jl 29.46 ^Jl J^j 
lA? 1 w>jl 84.07 ^jJIjjj 
^ j li-j-vijl 164.81 ^1 0 

U-X-j t jl 248 .53 ^1 jj 

225 ^ (Ig^— » 5^>s^Jl jS" yt <J j?- 
L*jjJj J^*~-' es^'j <— 'j 3 * w rJ" - 0^ <J i ?~ v ' O 5 ?" ^r- j-«j>=-»J I j 

t^LJl c^Jl olj^_wJl Jj^-ta ^ cr^b t^^jJL ??|g Ljj l$-^>j <_r-^ W- 1 -" 
.(47 

' « ^< '* > - \»* '-"ft »\' ' '\? ■ k t - -i 

(5 :SJb>eUl) ^O^AaJ Uj 0»J\ 3?jl-U^ (JO ^ (J . • • f '.OjAi s\j 

.(4 : CJ QI) 



4xjA^-aJI oSt^ j-^i>>> (34) JSLwi 

ijS^S jlaa (Voyager-1) 1 _ j^aaj^i *La4JI 
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<L~wJl ij^iiJl ^Jt j i ^ I ,_J-P ^~Jb j\ (JLu>J! ^Iwliel^L S.slp) i J I ' ^^r-"' 

td^^l a^I — Jl ibubU ^I^JI JjJI^ ^jJ! (»J^~o 
Oj-£Jl i_jwL>>J Jl SjLiNL; aJL-*» LoS t jLojJlj jl£L«Jl J tjs\-° syrj jji^-il 

ojUM J jl Jj tAaUJl i^j-^Jl 4jjIiJl ^Sbj jt-*l <y J»_jJl j^xj As-^i ^ j I. jUjJl c-)Jj>tX) 
li-ft (j-J t4-~-~jJl ^Lxl Ji«-J ' t—iil jj^-^a^tS" ^>JJJ I4l~u (_iJl5 ^>jj Jl i^j^SGI jiJJl 

L$i jjsJ oLpj_-oj * j-vaJl ^Lpj— u t-jjLij oLp j_~< JJ jL2! Jj j^j^SsJI jl jJLlI j| Jj JaJLi 

< . . . Si^L JtSl j£ j ibK °6t ci^Ji £ i ^ 

.(40 : Jl^JO 

^_Lp J ^jJl Aj j»J^>d~J (_£-!! I ^ j g a oJ 1 ^ ^ ft' -i <LSj-a!I <C— ~Jl ^jf- {j>\ ^J^i~»l ^ij 

^Ix^jI o ^Jl Jp! ^j^^-IjJI j jiJl «ik» Jj <.i«j^S3l iJl^iJl SjNI oJLa ^ LStsUait diUJl 
.JIjJl <_> ((• 1917 i- 1905 ^ J) i^UJlj ioUJl ^jJI 

»j g a -i 1 itiLSLa i~iiU>Jl jl i y>\ (j--l— -I J-^ <LaL*JI i~_-jJl ijj-Iij ^j-4jj 

J (sJl>-Ij 5JL*jJ jU$_?-j Lijtj) iSlkJl j) 4-hiCJl 4jJb>iJ f-L>tjl L^J U Lg.:.a.,/? jj 4£jL~Jl 

! ^j^-^ U* 1 1 t j~v«' [_y b* I < *-^ I I "^Jou ^ j^j 
.SxjC i^^,— j i3 j^o* j I Co 15 ^1 ^ olJ ^^aJ iJLj^l ^Jljil! jl : U^J jl 

frj ,,^» 8 .AlUa^ \s-j^> liJLSS i _ s ^j <■ LgJ JLysljJl ifr^. jl t<C^> OjlLkjl (jiJl jJ-^^a^Jl 

. Up JuCUj jl5 li| L§j j-t^o ^jXJl ipj^Jl (j"^; i— '^Xi jliaS ^ C^L» ^X^aa 

(L^_JabJ<-o j AjSLJlSLJl) ioLjjjiJl ^1 jill Jl jUs> ^1 oIJl* t-i^j 

i) J liilij tioC <pj~o _jl b5U jJljiJl dL" <ui ^Li: ^JDl j^~>Jl oL? nlj— 

t5~^J aJ oU*>UJl jl ^y^o tiJjwUJl jj^Jl J (jjAllk* L-J jjiwJlj aS j>A\ ^y> 
t Pj-^aJl jJU^> jl JLysl ^1 J-o ,_£| <S'^>o ^JLj N _j t JlaLLJl] ioU Up^V f- j^idl if- ^ IJlpU 
.JJWI J Jj> jLS 299792.5 Jlj^. ^Uaill J t-j^>J OjJi JiS j 

1919 

jj^a i_il^> j-o Ul jlj 4^»L" >Lj>JI <JLp- J iSLSoj 5jL> ^ <ui U-> aK j^iGl jl dilJu 
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44J iJli j» <jI ^ iijJLjl jjS3l ^jij L_o tsljj^ ^ C^S-^ 1 £L^jj ^ Lo_^J I 

(j^jcJl A.ya.i»j £-a Jajl ^Xa dUS JSj t(d)*>\-v»l _^-o j! y>\ l«_s> j) jUjJl j jLSUl j 4(oJb-lj 
(j- 0 J^ 1 -^ rtJ j»JL>Jl ^ s-Ui^f *JjJ| iU«J^I ^ olS jii^Jl ^ <ti U_j j J^J^J 

o^^^La-j ^j^J-^Lij 4 ^-i Uj (jj-SsJLi ja-j^-o 4 <d-S dUi (3 1^ ^jJ L>«J lj tjjj^>- 

'■ Si ^ <— istf J US' Hi -uls^- ^ c U.frfrJL* ,_^Ui AjV JSLkJl 

.(11 r^j^JJI) 

4 LfiPj-^ iLi^jL il^jJ <S ^juJI ^jiLJl j»L~>-Vl ills' jl i^j-^jJl jj ^JaiJ l Uj-ij j 

:SJU! ibU^Jl i_w>- SiU» ^1 J_pcJj <_yi!&j ^1 ^^i^l ^1 U!^l» ^J^&i *yjA\ 

^ bJ lijJi^Jl ^j?JI ^ jyoj J^SCi f-j-^Jl ip^-x Ijlp U^J <uI i—^jJl i^JajJl J-SjJj 

^ylp ^jJ'j *Lo-»~Jl "(jst^j ^ iJ ^>ti« ^jjLvs (j^j <~>~Jli tjj^jJL <Lv*L~?~! Ji ( ^j>-l 
(.j^ill Xs,^ %99.995 ^1 <up^. cJU<3 j lil ^jXs- ^jjlvsil SiLjj ilijJ ^jVl 
tbJL-Li! ^^>L>- i>*-P^* 'a^J^' <jU JiL»J <c^> c~»*w»l 

<La j J-*^; j?*£j> jt— ~>- J5 o V 4 i^r*^ (1^* j J ' ^ Ij I j^J lj o ISU L Ja-J ^ j 
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ibU* (47) ^>Jlj t(5) So^Jl 3jj^ 

Jkju L^o 4l~*> 

iSj^i j^Z i_AJl 12 



iJU 60 x isJj 60 x SpL, 24 
^jVl yOll jIjl. J> x 12000 



iJli 86,400 

334056,8 = ^2405208,96 x 12000 = 
SJU 86,400 

US' ^oil! (jji-Jl J-obcJlj q^-lll J^>L>tJl ^ J5 ^ j»i I 11a Lj^v» lilj 
: ^Ul jtijJl LJlvOj (isc-ljJl y, til <uj^j) SlwSfl 
.fj^aJl ^ /f* 299792.5 = 0.97 x 0.9252 x 334056.8 

.SJIS/^ 299792.45 = £Ui!l ^ *_^iJl ip^J Jji ^Li Jal ol Up 
0.9252 = fJi 27,32 



fji 29,53 

0.97087 = ^ ^ 309 



ii!3L. 300 



(5 :u*JJ0 ^ 
(47 : g^JI) U-2 ^t^u i_iJfa ifbj JO£; Uji CjJlj ■ • • 7 '■ Hi ^ j 
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to^LxJlj SJ_JL*J| X&\j3 r^a 4j Ofl> loj SjJUJl 4jJ^>mJ| iSLa^l i_jJ_v»J ijt-JjiGl jlyiJl 




(•— S-LH 'j^-* 1 j-j-j-N u-c-^ 
^5 nil 4_-> LxS" ^ S^f^Jl ^yJ^-il 



Jl 



4)1 ^ 



ol ^° ' 1 g ■ *■ " 



(12 _ 9)^jVl oU% 
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Olr^ J> ~ jr" <S^ Cr^yi ls* i_r^J^' tH) Ljj ^j^H <-^^J iolj^o_*u ^1 

l _ s \j> ^>y olj^Jl jl>- t(iJLuu Jjs-I ^ ^1) ^1>I i^jjl ^ Lpl y>\ 

5iw» (J l*Jb- j ^jVl (jJ^ ol JjV <-TjL V t dJiJ lS 1p ^^wd; Ji j 
*U-J! jL< LJ tiO 

t^^™JI olj-«_~Jl Jj-L- Lojj L»_a (j^jVl (J-L>- ^yy d)Li <lL>-1jju SJ_?-Ij 'lJLvjs jj^jVIj 

jfiy£i :U, ^jbUj >L-JJ oLS - £jSM ol/tfl dJLL" ^ <y ^Vl ^.Vl dJJij 

(11 Q1 "Qis t^T i £jL &\ obMJj ft" 3& 5£ ^ p\ 4 

(j* tlrt^*"' 5 (J^J^' <_^Jd <-i}U- £ y Jj^^wUl iJl* CJlS' jlj 

j! Jls> Ojjw>w« ^1 VI iolji'Vl yJ^j tiSjL-Jlj t^lj^l Jj«j>J isojVl fl/Vl 

SJl*^ JL«j ( _ s Jlp Jjb <u£J j 4^1 yJl ^» ^Jl ^^Lp Ujk JjL; V «^» ullajJl O jJ>- 

Ujl La «^» ^ jSl '^j^l 5JL>-jJI *L-^JI ^ >wJl olj^JJ ii^^Jlj «-lji^Vl 
5jj— ^ f-L- L dJJi ^^Ip jlaUJIj .^jjil) «La» JJuLi* iJLa ^^jvoj JLj<JI ^Jl SjLtl 
L^jjii L^3Lu ^ Ljiij ^ji Jii)! po!»^ : (J^Jl Jj-* cjLpjLJI 
@l ^^*J £^ tf*-S ^ Lj^ ^-b Jl^j 

.(33 -27: oUjUl) 4fe&> |3 £u ® L^jt 5CX^ 

L^j wWai O I^S V I JUj j A^j LJ I j 4 \j J I Jjt>- ^ j V I J*- 1 ^roJ I 0 1 L^> 

tLjUJl j ioLJl LjXaJlp! {yj& '■ i£\ L*L- j» j LjjL ^1 y-\ l J~*^->_ LjIJLXjVI ^jVl 

Xi y^tS\ ^/sLjJI jJu>- Lvgj -U<2jLi - *L^Jl (jl>- ^yjj L^ j - ^yijVl jJi>- il)lj 

j^jji ^ti^ \&>rj frL rjf U^I js (j c^tili oyy 

.(12 _ 11 :cJUi) 



164 



.(29 :S^JO <K -& CT* J&2fi 

:JhJl _pJt Jp y-ly i~^SUJl pl*Jl Jjkf (^jj 

.(JJ^JI SJUy) jUJl Ka U ^JJI JjVl JlJ^Vl fj *Jl ils^. (1) 

.j^sGl (j^Jl iU-y) J/Yl JL&VI *yJI jk-il iU-y (2) 

5-jiU>Jl Jj<Jj l^Jli Jip LgjiiSJj <JL>-Jl5\ ij*>Ujl ^ oUIji jL^iJl y> (4) 

.*U~J| Jlj y-jSlI y J£ y.yoJ 

iJ y*j >Jjj lijyi-AJlj ijjLJlj SjjUJl L^iUl ^jiJj t^jVl yo iU-y> (5) 
O^&j t JLjJIj ol jliil j oLLj^JI y> J5 o^SJj t,y> jbO <jg jJ^a}\ ti^JJl ^1 jJl 

.(JL>J| L)j£> 4l>-y) >UJl t lfr>rk..> Ajj^Jj t^ijVI dy- >UJl ojji nJuj 
S5jL*Jl J^>-l y>) L^jLjj^^ iwiixit^ Jl L*jj^j J-a . — .* 1 - \y oL>Jl J-L>- iL>- j-« (6) 

. Ji Uj jJlp! JU; <d)lj) (oljiVl jjJ-^j 

tix^. o jJu 15 _ 10jl_po o_^Jl y* s^LyiJlj diliJl y p-UIp jJwjj 
(_jjJl j^jJI ^j^ij jAj 0_^Jli 4.6 Jlj^j i_^j5^Jl dUS ^^-e- ,y>jbM »Ul* jJJL Uj^j 
.y> j^l Jl cJjj SJjJjJl iijLJl J t jsJi} I ^la.^ » J I y J^i^J jt-L«Jl <u)l J->^ y> 

jJui Jl (12_ 9) oJUzij t(29)SyJ' Sjj- y J 5 " J Vl^ 1 

Ajj^-J A~UjJ y»jVl 

Jlox.Nl ^5^531 Jlp l^i: ^ jSfl il^^Jl dJUu Ja ^ i^jbll jr*^ 3^ 
jl^J-«-o y'jVlj ol _^LvJl jLi jV dJDSj timl^-ll -ujj^s Jl <L5LiJj »y-i p-J ^JJI 




^1 (^jjSJI &Ua#1j ujSJ SUu JIaj (36) fij Jii 
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gggj 

C^l ^ -V* J4» c^i ( 7 ) 



4 



,- r ^> 'J-^iV "<.\V -"^if-- (" ' 
» fjf^b a-*— J l> lc' 

4 @ hl&s i; %\ %z *M SSS 3 1% 

' (54 :oly>Sf!) ^tp| 

*U- t L\l j5Lo j ^jVl ^^i; (j-xUl iUxpl ^l—o (_^jJl cJjJl ^ 

(JjU>JI ojji coils' LJ J <-*-^Jl o^$3l 4s^™s ^ L^>r™cj >l«~Jl 

! ! . . L^jOa 

^jSM olS>- U^.j _ ^ J ^Ul (Jo ^ «JU> cJ£ ^1 

^JLobtJL 4_lsU-^lj 4<JVjJl ^ Jj-«_^Jlj JijJl ijJL; 

i^JUl jt-^UJ! ^j-jJlJj tjJUJl -till ^6 <uL oT^^JJ SJlaLJ. ( _ ? aJ 

t^jVl j ol j^LJl J-IU^ JJ LJj<^ jli" -oL m «u ^ jJl ^yAi; 

oL-iJy o^j^l ol5^ ^1 ojLi^fl ^ oljJjJl ^Ucu-I 

JL-?^ 1 JJ^MJ 'J^ 1 i>» J 1 ^- 11 ^-^J '^Vl U-^> JS" ^jJjj 




» ..> v- ,v-:^>.. ; 
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j^JIj t(54) J U^5i oLgJl JJJI jL^P oU : Vjl 




168 



4 $ -X&j ^ JeHb oy^Ut $L 4 5l> (i) 

JUO <_^£jVi & tils ^ 4jit djtf 

.(164 li^aJi) 

dji 0 $\ c><^\ j£ 4 6l> (2) 

(190 :- 0 \^s> JO 4^4^ 

i^AS <& $\ % 45 ^ c^r ^> (4) 

.(80 i^jil) 

2iJ* & £L jj |j| oc^AJ ci$' c>>>Vt> s>$£tf t| 6^ (5) 

.(5_3 40 ajfe* ^ ^ 



*h£=*i. _}( ^s^jo jL>i o4 Ms- -M^h i>>- (6) 



: Hi V Jj^i jr-*^ J^-" J Js^l 1 jrJ^I jljiJl J^Jjj 

.(62 :oUjiJI) 
.(34 t 33 :>Ull) 



<>i1 ^) ^ (0 J \ (7) 
^^J^j ii] Jl^I^ m J^^j^ (8) 



.(18 t 17 :j>JA\) 

.(44:^1) 

Lil Us, 



169 



<Jyu oU : JJJt ^ jWJI ^jUj jl^Jl ^ JJJI oU : Lulj 

: §1 Uc* 



(27 JO 



lf&\ £>J*jj Jjyi <| jLgJI ^ijjj j JjI (1) 



3 



Direct Motion of 
Earth am on a the stars 



yJJ jJMCUbuJf JjA jjijV) *S jA (UOJf (38) J£«l 



£t (2) 
.(61 

dft 3 J J> (3) 



OjI»jo Uj -till c**-* 4 
.(29 :oUaJ) 4@ 3i- 

.(13 : jtli) 4^ 
. (6 : 4^1) ij&d <A $ $ 4 g& <i$g&(5) 

jlSLo ^ ^jjJjJU JJJI ^'^Ui <lJlc- ^J*j ^JJI ^jVl t-ls^aJ Jj^Jb 4)1 j! ( _ 5 l*-<s-! 

J_^- U^ljjij o^j^ 1 0^ <Ji jr-i^ J*J 'J^ 1 ^* ^ prr*" ci^' ^.ivaJl 

'. '§jf£ bjj LfJ J jajj '. J-JJl j^-Jl SjT : L~«Ui- 
.(37 :J~i) 4aP^ j»i bjf 31' jH? ^J^" 
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JJUl ULSJ^. ^1 
Vj '2^^^ U-"^ <J^ ^ 

1 'lllS im T- ' -^Mm ^ ^ ^ J 

4 j>=-Jl " (_£ jX^—a <_}^i jXa jLS j^^XjUJI (_£JjCj V jj~a-^JJ 4^»-lj^Jl ^^ijVl t a *t 

l y&~*J-J)\j AlUJl ^Ij^o SjJJuJlj) ( _ r ^lJl J-^°-* <iiL~*Jl ^1 dUS 

lilj t L^j-4j IaJI ^^sw^j 4jI»j<_^. ^1 Up-I jJl jjl^u V l^JU (ol _j_Lj5sJl ^ li jJl* 

ixL^J dll-iS" c^-viJl _j kuJUvs 1 c^>r,.,r?7l ( jJLS" o _^Jl* (1) 9.5 x j..^Jl ^J-~J( 
ij^JUl ^-L^ J-J^' i*JJs 4JLJ jJl j^Jl ^JLis j^*^' <u~io ^ ^1 y>]\ JU^pVI 

IgjLvaj ^ ^jbU (^jLi-il ci^AjJl jj-* LjjJl oUJaJi Ml ^-y5>jt* ia^j o y^Lli 

" . ^j-^wJ I j» U I La j j^lJ> J J V I O I ^> J I y£~» L; iJ^p^J (_$JJl J I ^p^oJtJJ 4>- 1 j^J I 

: <iJcj>i<Jl L^jIjIjlo ^ ^jVl iibS' : jl^Jl j JJJI JS 1 UjI : LoL» 



^dy-Cpi <jfe 4 y jQ^j i$ 

.(33 

.(40 :J-i) 
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• HI jJ^Jl dj^i IfJ j '■ <— >U«~JI ^ d^^i jj y *J : b-i^-" 

£5] ^ j*' ^ijl lsJi 4^1 ^ L»l3\ J£ 3^ <4> 3c£I &Jj¥ 

.(88 :J*JI) 4^^" 

o^S^ d>j^ ci^UJl oS/j (j^jVl ,y JL>Jl jSf dUij tL^rljlJLo J l^>^>j 

j>- ikwil* ^_f~J -^k^i (J^->^^i dUAS" JaJ y> i_jU^J| ^ y-zXi (_$JJl 

L_» ^Ja.»Jl jl yUl oil ^ ^juj^ j^Jol J jLfJl JJJI (i-iJJ) jL-li> j5j 

.UiL,!U5 t (3 :ju>^I)j(54 :oly^l] 
: Hf j^Jl J y J JJJL L^iJUuj t ( _ r ~»_iJJ jL^Jl ii^J jZ* dJJi£ 

jjt; 0 life iii 0 0> iij pig @ i^>; ^tj^ 

.(4.1 r.j^ill) 



;JL5jj t (_#^ a * <_#"■*-»-; 'iJc 5 ^' *Ua*Jl (>LiJjl) wWu^o (^y-Lij) JjtAilj 

(j-jJl (ojAjJOj ">j^* oLjl (»LLpI)j i<JaJ<J oLkp :<_£l (<LJLij) («LL»u)j («LLp) 

(ojUu£)j (ULJUfO (<uJLp) JUjj i.s- l _ g ZS\ <b j I ^ykko U (ojLUJI)j Ift^Sj Ig^yi j 

ol^ l (»-^k v^^^J (.(^iljiO L^j«^-j iL^JljjbL jisJi ( t _ r ^JO) 

JJJI iJJL J«ju JU; 4il ol jii ^ S\ dJi ^ 

^^lp JJJI iJJi OlSCo jL^J! j^j ^J^hj ' jr^c* ^rJ-^^ o^^^' jU-^' ol5C« 
I^JljjJj o^/Vl ijjjS' ^ J5 Jl iLkJ 5jL5l JjLjj gpasJL ^jVl 

_ L^wLio i^L- 24 ^JLxJl b-^j J aJju ^ Ji" iL>L5' Sjji ^^iJl ^ LoT Uj_p^. 

^ii 44^JL^J| i^Vl SjJlaJI £»*Aki jja^ ^yjojJC; yibu" J <. jL^Jl j JJJI _ JJi CJ j\JCj 
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- im 



& • • ... . ... •• 





La ^ic La ^aj JaI jl ttiVI ^ j^l ^Ltu ^ jt'ium ^Uai (40) JSLii 

UlkJl ^ J! _^JLp i^jVl Wi 1 ^ L.lJLii-1 5^i5 

(4 . 1 ijJLiJI) 

^ VI s-UijJl LfS'jJj j»J j '(j^J o ISCwwJ iLL*- a>^j>\j Lft^Jij :^| ^^iJl 

4j>-I <U^i>jVl 5 j^sJl t i ./? J ^^9 ^s^Jl .a (_$^X^o jj ^Lo » <_S**-*-~d 

ol>L» ( j^o ^jJjJL jj^j!^ j^jLJJl i_i"!AiJl jj-a ,J-i jJl ^IjjJl lj_a> jl j t^^-^JLlJ 
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^Ja— ^LiJjVlj US' toli^LJl j» ( jj> j oj Ucjj ?• U! I o <. j LaJ I 

<U>-UoJl Uis^J ^ (.SjUJl i_j*>UJl {y> J^*Vl JjllaJt ^Jlp ojj-^aio io'jjj Sj-^Ua^ 

Jjliaj jjW^ Jj< -i (j^o-iJi J-Vj t Aj|j^>- i UJt<> ^ iljJ^Jl j^SCJl |»*>UaJl jrj<j U~J t^^^JLiJ 

L5 b*j jUJl ol ^j.,i?S<Jl ^y^jl U_^i La ^ j t f-li < 4>sjUs ^ (3jj' jUJl jjj 
iU |JU> UJ _ jj-fcl ^1 U>_^ ^Ij ^^LJI j y>-\ j\ ^Jl (j^Lil JS' Jia U-j c^^LJl 
dUb JjJl ^Ul jl^-J t jUJl <_?^" es~^ cs-* ^ ^J*^t p-*J - *ULJl y iLli 

!!!... 0i yuJl j^l ^ ^1 

; ^ 1 jJsj - Uj j^L; dUJL5 




— : ft ^ - (- — «ii ,y» ^ J 1 ^ 

.(2d :JJJ!) 
J—J (^I) J^-UL ^ — 5 
. C5*™" r ^ - v^J w 

td)ljLj-!>U ^jjUIj j J y> -^Ij-ii (jL^j^ll jJLoJjj t L yijMl l _ s J-C' oL^Jl 

^yijVl t ^ jUJl ^ji^Ij CU9jJl (j—aj ^ySj tj»!>UaJl j»-»<-J f-L»-vJl 4^Jllaj (^1»J| 1 g 
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JC^\ ^=*&> iul 4 j^t^ <> C|J$ <^*»-~> ^-il 

(73 . 71 ij^aalOX <^>^ >*-b -=4^* ^ J-W^b cW ! >J <J^ 

.(11 t 10 :LJI) <(t£& t£Xj @) jdf bEXS^ :§! <J>.j> 

gfijW Joill ^Jkiu :UotO 

^ (54^) a\S\ *U- ^Ul «Li-±^» jJl ^ f-tj>^\ jTriil <x£jL5 J*L~Ij 
{J A\ j (3) ^ij Jlp ^1 ijj^> 4jI ^ j i jLfJl J~^l ^-LiJi t-ivj * — s 1 ^r p ^' °Jj-*" 

^ ^j>-l obi ^ jJl IJL* j^j j»J dDJLS' 4 L^if- »— a-*> jJl j-Sj q^ 1 ^ o~~ a ~-'. '■—"^r 
"a 1? ■* j-« til j-^^l 0 5jT <1>1 : J jil <-LLIi ^jJLp 4_>l^-t>U j t JuJ^J 4_>-U«jJI o j-Si 

Uill ■ i-.y" 

<Ulp a*Ji&-j <u<j>*Ji '. j^il ^^Ip (<&>-) : JUL tU<aj^p- Lt^—* i_r J< '' C^s**") ^JaiJJlj 

*-U ^ (^j-woJtJl /»Lo1 L»jjj>~o J_p- ^jV! j'jji jL^Jlj JlJDI 

Li Vlj aJU>JI I^p^ ^ o^A>-»-; iJL>c^> i^jj-^ coils' LgJlj -U ^/ (.r^'j J^*^' 

.lLl>- -Ok; jl^l JJJI ^y^P 

j\ jL>«_Ji*i!! <tia_^lj_j <U^ajVl Ji_jwLj>tj j»_ 1_P *_»*iL) /»j_i_^Jl wUJ_>- ^y-* , -^- :>,1 -J 

jLO^M ^jJb^ ^ oUWJl Ilj, IjJj jJjJI II* Iju j (Dendrochronology) 

ci^^l J»-l y» dJJij t(>UJJl Aijjx^}\ t y>-jUJl (^UaiJl iai? ( _^>- JjuJl ^» 

^ iji-Jl oliUJl ol jUcJiSlI ctJUL? LgJLli ^ o-iU> ^1 i^'j V"^ 1 >-»jj^3l 

tcjLi>Jl ol__^s ^ oJbJlJi A3j j3 (f-b-lJlj ti—ijjiJlj >. t^ojJl) ixjl^uJl iL~Jl 
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£a (j nfl.tilt plat U j^^a t^jja £c j^u ^laUj jej-ajj jSU 5 jj^e (42) J&tu 

SijjjtJl ii"j-lJl JsjjUmJI oIS jUt.il Jio » j^Jl ij»Jl jL>*jfVl ^ jJ* ^jJl>- 

I jJusiil pi tiu- ciYl iJLj ^ jisl ^1 ox»J jUpV ^1 j (Pinus aristata) 

j^jJI JjjJa^-j jUt-i^l £jJU- ^ (Annual Rings) Lj-uJl oUJL>Jl j! ^ ^j^^ii 
L^J j-yai 1LJL0JI ol y^Jl ^1 l^L^aJ j^-i (Lines of Growth) oUI J^W* 
1*5 t^iJj ^»jj J5 jL^ij tL^oLlj LgjuoL-lj <. ^JLc- j^jVI aj^JLII Lajj^ij i*jjVl 

t^jJl lf^> ^r^l (»-i-^l (_<j oJl5 ^^o-lJl |»Lol U.jjj>co J ^j^l oljjJ ioj— 
^ (JSjS*- -Uk,) ^IjiJl ^*xJl 

ti_sl si Sjj— (54)j»ij iVl frU- U5 jJUJl pJb JUL* jLgJI _j JJJI *LL*I i_i^> j 
LsJi jJjiJl *Ju J_U> «_JLil ^»UI Lajjj>^ J y>- ^y>ji\ jljjJt! 4JL5liJl 4-Pj-~JL> •citA^j 

.4-JUjl oUljjJl OJi^I oJi 0~j*! 
oLiLuJl ^ji^>- ^ JS" ^ JJjJ^o ^ L*S" i»jJLi!l <L^Jl j <L>-lj-<JI i_i j ^JaJ I i-»l ^yii 
4j_^x~JI oUL>Jl dibj ^»iUj LJiS <ul jj^jIjJJ iojJiiSl otil_^>Jl J5La_j 



^ j t L>jj 425 oLS - c^a-o o jJLa isUjL— ^1 y>- Jb_* <_gl (Cambrian Period) 
_ j jJLo 450 ^1 y- JLi» (Ordovician Period) ^^JLijijjVl j^uS\ 

j _jJl» ^U*- Jl^ & (Triassic Period) ^Ul j£\ kU^.J <■ 41 5 jlS" 

^yaiLJl ^JUlj) 4l~Jl ^Ll iJLC ^ ^yaiLJl ^^JL^I IJLSCa j i L>_jj 385 jlS' _ C~yi« 

JJiij ^j^l j! ^ajl <L* IjjJ I «Jla JL^ol-Lj .Lj^j 365.25 ^1 ^1 ^Jl 
^! (J-l >)!) ^l&l J^o ^UJl ^> ^ ^ jl t( 0*Jl J*! ^ ^ ^ US' 

e jJLiLlI (j-~?~> «lii>«J ^1 jIj-UI o-La .L&j^>t^o J j^- ^yij^/l j-^ ^ g-^W ." 

OjJl« 4.600 (4_5^£Jl L$~jk ^Js- l^ii^- ajIJj Ly <_g!) ^jbU i>>-jUJl 

^JuJl 8j~^i c-JlS" j»Li^n sJiaj tLjjij 2200 ^1 iuJL ^LVl i-U- J-vj c~^> i— - 

(54 :oi^vi) .ife. %z i|r ^ 

jU^)/lj JLjJL. Uw. 4^?- /C^»^ 5>>-jmJI vLr^ 1 s J Li V l oJl * ltV 'V^ 1 

4© ^'1 iaS ^ ® K i 1 4 O ssgfi £ cj> 

.(5.3 r^l) 

LAjjsta Jj^ (j^j^t Obi" 2 ^W-^J^i Wj-^- 4 O- 4 (J" 0 N ^J-^ 3 
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J^»i I j la ..i^V 1 ^ o ^^Xi J_x_i l^J I jji oL>jl ^^ij t_S^ J&** C~9j Wr^* <_s^ ^ J"" - * 1 

jJL3 tjyjl Ji\ >_jyJl (>• Lvsjl jjJ^J A I *Lij ol ^Ij pJl (Jl LgUUJ ^J/Vl ilk^JJl 
J_p- ^j^l "j'jJ- 5 »L»«Jl j^^SCjiJI liLS tt_j^Jjl ^ 5_JLpj cjjjjl ^ 4jJUs cr ^»_^Jl 

o aio,,i?<Ji L^>-l Ui' tApLJJ (J^^^ll oU*}bJl ^ jA J V^ijkfi L _ r ~o_jJl O-x-LU Iajjj^j 

^lixi ( y>J_ ? LJlc- ||§ t _ ?r Jl ^JJsl jJ : J IS <d 4^ ^jLiAJl JL--I ^1 2Lij.L»- <.$§§ 
. «oLT L$li I j j>- fj2> jj L^J1» : JUS i^LJl _^JL; : US t ^S"ll> Lo» : JUS 

jjI ( _j~v-*' Jj>»j t L^)jju> jjt %j^>j tiil-Ulj tJL>-JLJI t^L>-jJl)) : jSli 

oL^fl J/\ '■ J ^ <"l Jj— j cuj<_»— : JLS 4^, j ^ til-L^ 

l l^S-Utf Jui C-JlS* L*^jil_J i^^-e^a t _ r » LJl ^^1* iiljJl £J j>-J t Lgjj^a ^ ^j^^s-iJ! L>-J^>- 

^ till Jj_m,j : JLS 4§jb oU-w ^.j ^r-ljhJ! tiJJl JbrJJl ^_JU>- j 

^ 4 \j>jj i^jjt" : Ml JLS < \ u J>ji\ ^ cJs Uj : <dil J j^j L : LIS ..JU-jJI 
(^JUI pJl dJJJiS 

. <3) «...a3 t V» JIS S^U <uS LUSil i™S" 

<bl J^jJ ^jjJLJI jjiJl ^ t^Lr^l (»J J Jl Cf°J 

jisLl! 4j>t^lj 1 1 1 jJa^il 0 ^Xi <^jJj=tl~o ^ .^o.-.t J I j»Lal [Ajyz.* J ^p- ^yij^l (jljji oL><Jl 

j»j J^-^J ^ L V I J jla".*> dJJj (— J I jia^i ^ I 0 ^xS ^jSj t Lft jj><l» J jSfl j IjjJ <P 



^XJ! : V L^ ^ ijb jj] or^-Ij t (3812 :^jl*JI) :>_>L^ ^ tiJ^yJl c,-^! (1) 

.(4142 :d^JcJl) 

:^Ji>Jl) ^"^U! tujl^ J jjb t(7309 :e^-b>Jl) ^1 i^l^ ^ ^L. (2) 

.(4141 

.(4152 :e^J>JI) ^tUl rc-.bS ^ ajb *>■ ^1 (3) 
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{y>j ^3 ii j yu> ^5J jJ ^LjJJl LUiiJl eJLa> Ji» ^Jl pJji^l jl jiJl jLSI liUj 

^ J-^— jLjVl (jl Ja^^Jl <uJu<j jJUj ^[jC 4i\ d\ ^ jJ ?aJ-*j i>* <^J^ 

4i\ ^ a^haJI oljLi)M oJLa aJj^I jsLbJl diL" tJlSjS'l ^^L^fl ^ ^ 

. (^jJl ^j^Jl J 

• <<be_L5s^aJ u-otl *jL* Ua»> 

^y> <d ^ i ^ j»Jk j ! !...1pLJI j j^J ^^La : j- 5 *^ (^"-"HJ 'fLkJl IjL* t^^-d (^-° 

jlji 5L>ti j^Ij Lg-ilj tLjjJI > ji^-t d^'j-^'j ilr™^' dr* ^ i^r 5 """^' i>w2-!l 
o> ioj-j f|g L>j U L^S" ^ ^1 ij&I^Jl 4J_j53l t ^-Jl iU^J jLkol o ji ( jjSLi ^5) i^yJl 
Jj&l LfJ JiL>- ^yJlj If* ji j <L^5- ^J.^ iwJLp iu^Sj tS^-Vl i±jjJu^ jlSLaN LjL5I i L> 
4( JUJI iJjt JJsUl *lpaMl ^ (H^^ ^JJlj ^.jUI jUJ>Ij >£JI 

! ! ! U^k . U£!l l^Ulk* ^ _ oj^l f j^l >Uol y^j 

La i^Jo ^S- ioC JS ^ LfJaS' {y> L^J. Jii; _ ^^.Jl "V - JltJl J~-- ( _ ? Lo 

XcS J (,(j»jJl ^ s jis (l)_jJb ^jUjujI jj>o ^1) oiUJI ^y> {Jh O jJ^> 4.6 (_£jL»j 

|»l^>- ^>-T jj^-iJl jl y>^\ jlSvoJ jj+aZ) (jl JiLxJ jj5v»J j^UJl L^S J ^ jj^o-lJl 

^yi ^^Ij iSjJj O I j» jJ I ^ o Jlaaj U ^^Ip jj-^lJ I ills' t j£-*-> J™=-j ? LgJi U 

^L>— Jl ^ LAj^jJj t^^o-lU ^y^jjJlxJl pLi^ll ^y> S^aUaJl 4IjT Llij U (!)[_« 

c- ^ fits 

j»l (__L? ajl j^>- ^jL^Ij ^j^- <uLo>jJ| li-Ulj j\ ajl ^^^Jl JLiXJl d) jjli jj^i^xijj 

is-jj t^J^-^ ur>- ^yr^ j' j^J— I tl)l JiL«J jSUj Jfi Ji" ^^g^jj 0_«SCJ| 

JUljLj Ja-j y> j^S- (j ( ^ r S') : jl^r* • ^r*""^' il)l j»l '<!) j-SnJI ^ yrVl ajl jj- 
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jjJla ioU a^jjS <_^L*j <ul LaUjI jlj tSj jL)l |»L»^>-Vl ^jJl SjUJl ^»L~^-Vl ^ Sjl _/>Jl 
t iilju <J culls' Jus <, IjJuI Ujl ( _ r J aJ L^J (^jJl j j53l j! ^Jlpj ?S ^S/l V*-^" 
^va* ^ a-jaLJI cjLoIjjJI a^jI L» IJLaj ^L^l ^ jjScu- jl J->Mj 

k l£% &k 4 ^ % \ x$ q£ <k | Si? 

Sf ^ JSt ^5 £1 xe 1% jf tfjfc* 15 

.(187 

jLi icl£if J* dl^Ls^ j»j 4 _ 5 ^«-<Jt dUiS JIj^j ilU-- J^l U5 

. (46 . 42 : oUjUl) ~ ^ jt ^ \ g£ j £g £ 

. a) «JsLJl ^ ^1 1^ Jj>~Jl L.» i^^Jl -Jji; ((?^LJI ^jrk* :i.U«-^l 
aSLJI j»JU- Sji>»jw *^*Jrj t-uJuu <*Jjil tJsJL; ^^,531 oT^aJI Jjjl ,_|jJl -Ob 1 uU*~~i 

tAij__p- t v r oij j p- ( jS'j 4 -oLiS" ^ i*lS" JS" j i <GU ^ ajT JS" Jj»^-j t ^1 J5" 



.(93) oUl ^ c- 1 -' *=r^ (D 
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Ji ^4 <*p '0 (8) 

flip ** >>■ ^ -r * > 




"''||| (104 

<u~J<Jl o*yU<-<Jl ^yj i4JLL>- SiL^lj cajUsIj tjJUJl JL>^ 
tilij ^ jjL>dj jl t$J (j^loj M i^o^tiSl |>ji*Jl op La '^h^j 

^1 yil jl oLjiiJl y* ^-^J i_s~*-*-t oVL>«^Jl 

JUs^JI IjlA ^ ^\ — ^JJ ^jAjJJ tiwv^iJlj SjjjyJlj iJUiilj 4jJLixJl 
JJ~ o ^jy lioij- <_^i jl '(tJj-^l y «J <J> jJUJl <U)I y. 

p §;lfrj <tJ-£ ^j^j (»-L- a J '"I i^-**) '(J—jj tlr* ^r*"-*^ 

^1 A^JjJl oUjJaJl dUu {S^V >L^J^I *U*J ol j^SUj (ycw-I 

i>* ai;-*-" 2 -*-" oi-*-* ir* cf* 5 J^i ^JJJ 3 iif2*Jl ^ LS-o 
J_)J ^^Jl Lg_^ij 4jJJL> <U)I Jii^tj UajLa- ^JLUl c*L_*Jl j^U<a^> 
jji _ Jby j\ _ Uys ^-iJ^ SJdJl) Lfj ^ jJl 

cujliJl ( _ ? ?-jJIj pJotU JLi SJL>Jl ojiA ^ o jSi j 'ojLj jl 

,_^Aj ji§ 4-L-*jj ^W<l C"'^ ^~*^ J ' c-dii^ ii>jjL>«^Jl 4)1 t-)bS" yo 
^Jkpf j dUS (j y iw^^SCJl (J^<JU U^J j^2^j jj j t^jJl 

l!..J*!j 

Jj^>~j i^_jJ^>- ^ jl <uil SjLil ^jjj i j-?*-*J 

P^Ip j <u!p iJ jLj j»_L- j 4)1 ^J^fi) -oL-jj ^"U yp 

L4JI JwSjij (J ^1 <~Ji*Jl ob^l (^j^I U ^1 (j^j>-] 

OJ jjijL^I il-Jj-!» Ol j^P 'o^w^" oJLftL»t>i JL»j Ml (___w^x5C»Jl j^AjJl 

tiLi^Jl ^1 ijiaJl sJl^j ^jijj clliS jli ts-ULJl y i 9 *yT ij^r 





g_ - ' 1 ok'' 
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, f. , 0 if 

{jA jJLp ^ j^^-i J-^ "^i^ W^i <l)l~j^l <Jj-^»J JJ> <uoJj«J1 <UJb>Jl 

(51 :i_a$£)I) 4'-^ c^4^ '■^-~* ^ 

i& ot ^ & £ c^Vt; ^jcc 4 ^ 

.(185 :oly>Vl) 

.(20 _ 19 :o^o*JO 4^-^ ^ J^=» c£ ^ 4 

=1 50i q-L5if # ^-1 o^VfJ oS^t i£3> 



(57 : >Ip) V q-l5Jl 

(17 ^ciit a!L=. J^'l jj^ :$g J>.j 

ij~Jud\ oLjiiJl ^ iJiP <_JI *\jyj&\j dJLUJl e-LJus- J-^y «-LwJl ^ J^^.j 

(The Big Crunch Theory) ^JLJt jUJ^I j (The Big Bang Theory) ^Ji^Jl jU^lN I 

j^Ul ^ JjSfl lUWI ^ c^lx5l :aaLu)I JUJI ^-^J! (1) 

t(*JlsJ! ^ jLS' 300000 ^Ij^ 5jJii<JI) s>j^<a]| ^ ULs-l i—> ^I^j oIp^«~j 

.(47 :oLl,li3l) % Mi 

bj£l\ J> U ^LS' jU t^jJl ^ pIj^JI (Jl ^*IjJI gj—jVI Ujlp lilj 
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2JLi> oLx^o tJb=-lj <jlj ^ 6L»jJlj jL^Jlj iilkllj SjLJ! jjw' 

^»j-?Jl IJLaj t^jjla'-ll pIj^aJI (j-olji oJLA> tJJ j^j <_£iJl Ju>Jl ^1 iitkJlj JJoSsJl 4_4Uw> 
J5 ^ j jSOJ SjUIj tJilkil jj^a ^ah^A jj^j ^1*5 <U)I y>L ^iil ^ylOXj^l 

^^Lp j^jLjJI OiiinJ ilj^JI {y>j liJj^M oLJl iilkJl tiUj OiiirJ j loUrJl 

toLijJl j jlSLoJl jj-o j»JaLj<J 4-c-Lj;! ^ _j t^L-JVl ^ j j-£Jl Ijbj tiJlrLa J^l y> 

.JULlil (jU^N! j t^JUJ til *L1j j! JL? t^l J\ L«jj ^1 (*Ji*Jl jU^Vl iii^J Jo. 

.ULj ^j^Gl jUsij^l iJLuJ iwS'Uw iJ-»^ y> 

IL^L^I L^JUJI cil ,:,-<! (2) 

Ojjjj oJL«jj (Arno A. Penzias) 

^ (Robert W. Wilson) jj-Juj .j 
4^Jiu» ajjjjIj oljLil ixjt j» 1965 

J^SCftJ jt-Jj t J?*J jl *— 4* _?-> <jj J 

^j^Jl tiJioJl ajjjjIjJI oljU)fl dlL" 

Ji j tpJajJl ^jisJl jLp^iJ'yi <Jl<^p ^ 
4-j?b<^i)/l ^LiJl dllJ Sjl jjs- 4->-jj OjJi 
273 _ i^jLj (_$JJl jlkJl ^i^aJl <jjji cjU-jj i±j!>U AilL« oL>-jj ^Ij^j 




fM* II jLaJuV' (jltlrtf ^-^^ (43) J5ui 
(jisjl ^J^li ji^LI jjoAII (jlAMtjyij 
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<Uj-^ j j»UaXjL jJLXilj t J j5U"l jXil <LL»£- i^?-L^5 ji dJJu jUtij'bJl <ui-»P qS- £y!> (_$jJl 
fJ^Jl tjl^l Jl 0 j-tuJI oLUj jU lOjSj"! i>s~i J jU^Jlj jlSCJl Ji" 

. ^Uaijl J^l % iL^Xa j o j^-woj 

^Lki Jj'L-* dJo <d j! Ju ^/ JjS3l £U-J.)M IJla jU dJUi iiUi^Lj 
IgjL/sj J W - 1 v ai^>t» 

i jJixj jJJuJ\ d j~s- C^ijj Ji j_j5i ulj Jb V Jj£5l jU«iiVl iia^J JiXp JiikJl 
liJJa ^ U^lkllj .jikJl jAsoJl <3ji iLiS oU-ji ^-a; JI tJiSfl Jp {/> 0^*^ 

iJiJ jvJifr i-pU-iVl 4-iUJI ^JLixS'l J olS" Sj^JIj a-SCUJI oUi^*>Ul 

JJ 1^3 oJl>oI ^jXJI ojl jix—l j <j jiGl oLj ijij Jp f-LsAi j c J ^SoM jUtij^l 

.«$| jJUJl jISSJj ijUJl 

4 (Robert Dicke) dLb o^jj ^ Ji" S^Lij o i*-«L>- p-' J 

0j_ --Clj J , i oj c (David Roll) <jjjj__a_,:> t(P.J.E. Peebles) j-L;-;-) .1 .^.^ 

Jl ^.f5.>.,« JJi tj ^SjU 2LpU-iVl i-jlUJl ij^-j ^jj^jjl^ (David Wilkinson) 
J (Robert Herman) ol*^ ^hjjj '(Ralph Alpher) yS\ <-k}\j ^ J5 dili ^J^J 
j»_^L>-Lix^l jiUj 1953 J (George Gamow) j-«U>- £jj-=rj <■{ 1948 iu« 

:o^0l ^ iijjujl ol^t Jip J^SOI jUj-jlJI y^aj (3) 

p~.\j'UUu lSy> (NASA) L.U i-Su^Vl ^U^iJl iJL^j cJu-j! f 1989 ^ J 
dUSj [Cosmic Background Explorer or (COBE)] (^^) j! iJ^So"! ^LiUJl 4_L,tiC-> w « 
c*-»lS Jiij jI J_p- 4jL»x^ ^Juj ^-Liijl ^ o^JJ ijpUJi^n ijlUJl i^ljjJ 

S^U j-JL^J i^ljjJl si* ojuJ! jJj .(iiLkJl oU-jjJl ^ (0.06 _ 2.735) JI_p>h 
iJu^J JjVl ilL>JJl ^ bJLj V!J jbjtjijVl J-i jj^sljjJl J ^»bJl L^j_jL«Jj jji^Jl 
JU^I jU^Jlj jliCJl ^> J ^UJ)/I jLliilj tj»_JajJl Jj^i' jUtiJ'yi 
. (Dark Matter) iSUdl s^Ul Jl iLiiJl SiUJl LgJ £->'jZy 
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t (1^2 j ,,h II 

OiL* 4_«jL*-a <UL>-.s 



5jUj«jj!j iwiJl ^ ^SSl *Jl>-jJl iJUJl kiJJj iJLoNl i_ijUtJl ^j>- 

.(11 :cJUi) iu&fc 



J>-b J ^LoXVl iJu* p-^ : J-^Ijj lSJ>^' ^UjuVI aJU* (4) 

t ^-/sLaJl J-sflXj ^w>w2JI ^Lx^UvVl iiis-^LJI ei_» Oil jij tiStkll jJUaXj j ^jjJuJL 

^o^>- 0 1 ^^la-ftj 

oUJJI ^jaIj Jj-L>JI jJ *-L*~JI 4>tis^ J oj!>Lil OjjbJj j^>ti!l ^^^^Ail JbJi>- 

. (jSjiJl L^jjj J (J^il jv»U*Jl jii^ c^U-Jl uu 
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40_^!l ^L-Jl £-» LftilJu^lj SiUJl ji^xXj CjIJj ^1 jt-JajJi jU=jt>Nl <ij^> OJblj t 

t J ,jJl>JI <Uu_*J 3h .„ , « 5jj^s> j_a ( _ J ^Jaj«J! ol jjti*^»Jl <ula ^^Ip f-LJI 

j^LxJl Jjis^J AjjJaJl ol)L~j>J!j t LgjLJl ^^JtP jLj^M j-^*JJ «.Ja*.H jl>tij'yi <U^iaj 

iJjVl CjU^^JI J^Uj oM-L*_« ^^JlP hj^i>^J\ c-JjUtJl L\*_f>JJ (_£jjJl ^lojj^l <Ju-*j 

^ (Hans Bethe) -clo jJLa 0LL-0JI oJla Iju jJj t j-^LljJI (jA*-; j-» SaL^JJ 
Jjjj ojjU- <j$jJl (WiUiam Fowler) ^Uj Lyjlj i^-IjJI j^ill ^ obJ*^l 
^LaJJ^I <Jl^p <_t* "^j-f-^ '^-^ 1983 ^ ^r* ^J^"*-" 

JjMl jUJl U«J 

oL-ljjJl ^ : j^£)l ^ iJj-uJl *>>JI ^» aijy^Jl ^LUJ ^UJ) ^3>sJ) (5) 

%24 OjS^ ^U! pJ^I jU 5^JI ^ *Jbj tAj'iL. ^ %74 ^ SUi jiS'I o^SL 

^ %98 oLj^j Li ^jyiA ^j^jz^o i_i>-i jl dUi ^fjwj 'S^UJl ^ 

U^o t %2 ^ JJI j^SC U AijytJl ^SjjJI ^105 jlj tjjJi^Jl jj53l 3jU 

dlLJ jZjL*3\ ^iUjJl ^li^ jV c^ ; !g)JI jUmjLjNI Zjjlaj fy-f-^iJ ' j-s^UjJI J-s*Ij ,^1 

jUii^l dUi ^ i>JL]| jUJl iUJ ^U^l vt^^ 1 i/> %75 J'-P" J^" 

|Ji?- ijy j>Ljjl j t^jJ^I jli> ( _ ? Ip -^5^; {y> %25 i. l y ; j>-jjJ^y\ jLp S^-a 

: Jl* ^) oUUl ^ jJlp L^iJ t^JjJuJl j^SCU ^JUJI ^L*-SUl v^^ 1 j- 4 

Alpher, Gamow, Wagonar, Fowler, Hoyle, Schramm, Olive, Walker, Steigman, 
Rang, etc.). 

4jj!g'Jl oJl^j ^ y jj^Ju^Jl j^p^jj '^^Jl ^^aIjJI JsL-jVI ^ N jj^Jl sLlJ Sj^A^Jl 

jJUJl J_^4j dJJij ^-Jl 
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•ja UJU^j U i'-.VJm Uu; bl^= o^j^L? o_ylUl o' Ijyo ouJI 

.(30 :*LjVl) T<^5d *^ ^ ^ 



jJL«Jl j ^^ilSCU ^y^jjJl |»L^iu>i*yi Of-L>- ^jJl <«o^53l <Ljl yiJl Sj^I oJl* j 

^ 4j&IJjI {jA jUwkj (jjJlUl ^-Ja^xJf <blkL«j lioUl -till ojji Jl j^^aLjI J_>tj SJb-*>LJIj 

Ujj oL>— 1 Jj>-Ij ^yljjol » (j^jVlj «Jl (j-L>- ^-jjj^/l liJJi jj-s^ (j^j 

jjj JU_) jpuJl J-^> j-» j t^UJ'yij ^.bJ^lj jwiJl j-* :i*JJl _y Jvllj t«jj^Jl» ^ L 

JpjjJli 3^^^ ^-^^l fj^' cs^^" (*^ <-(f>^\j ftjl <jjl JhjI^ *(_y^l 

(jU-jJl iU- j») <1)U-jJI ,j» 4jL>^- J j 1 «JiaJ!» j»—Lj (»jj£il C)Tja3I l§~»-~. Up- 

t(The Big Bang) «j«-JL«Jl jU^Nl)) L i;^^ ^jLj t^^^jJl j ^ill oLL^ 

<(jl>Jl_JlII (JL^-mJ^I)' kjj la i L oL»— l^-i 4-Jl»_*JI dllJ ^LSLxJl ;L_»jL>t_) Lj^ijj 

. (The Big Crunch) 

dlLsJl ^UJlp U jl tJjjJl -bu (JxaJI ^1 SjLiVb ^Tj^Jl ^r~^' t**rtJ 

cJjl>- iJU^i SjUwi ^1 ( _ s SlJLXj*b/ 1 ^ d_p*j (j-* aJI Uj t((j»JajJl «U 

<Jl? dili (^^^ ' ' ^ jc 5 *" ' 1 ^ ' ' • 1 ja^j (j^> j V 1 j 1 (jJ^- j 

*^>JI IJLa t-JI^JsI ^^Jlp (^^Jl jU-jJl jjy^j <.dj£li Lflfui.y \ ^LiUJlj t(Quasars) 
j^sIjjJI jlio iJu^* jt-fij 'c5jj-^' ^LoJJ^I JJlo^ ^Lxx^iI <_g.il 1^5 cjjiGl ^ i3jJuJl 
iJjJuJl *J?JI iij^jt<JI j^LjJJ t^^Jl ^iij^lj t ^ __j^Ji J>>-li\y or^JJ-^^l i>° 
^^531 JU*~jVI»j t«pJi«Jl ^yj^Jl jUU]^!)) (t-Pi ^1 diJi ^it o^Jl ^ 



<A)VI J>=> OUuaiJ JSUSj (45) JSai 



l^j (_$jU ^Ij cuiliJl o_^Jl i^k; L^loJlL> oLj^kll ^ ijh t «-VjJLJL51 

Jjjjs Jb^i j (Thomas Gold) jJ^?- ^UjJj t (Herman Bondi) ^xlj-i ol^-a Ji" 
^ U^UaJl c~?- ^ j6\ j t^yull d ,y> oLu~^kJl j oLuju/VI .(Fred Hoyle) . 
^^LxJl 0^1 ^ JjSM v_i^sJl JtjJs oyJ! iL ^JUlj j^S^I iJjl o^UJ! 

! ! \ tiUd j» jLxU A-JiCJl oUk>tJI y ^ i_M fj^' L5^i *** J^* - ' J 

L*^JU>- U^xp ljj»ibj ( j 5 ~>jkJl> IjjCxSI (jjJLil i_^~J {y (jy^j^ J 

^ys j t^l^L? jL^- ja\S i-jp jj^>l ^ iJL^Jl 4j> Ijl^JJ <^ ^ 

:JjVI JU^M (1) 



Jl j j-£Jl j_dJ i _ J z5\ ji i^j^jlx^j ^jLiJl Jl ^JaJl 5 ji jl j^ju^I 

if 

Jlc- ^J&ljl oUa^^LJl <^vi> J LoUJ >=-J»L>- ^l^il IJLaj tojij oUxJl J J->-ljJl 
O^ 5 *- (_^! 4pL~J| J O _^l -iJ-oJ jl j^Lu-l jl lgia...;I t j _^Jt iljJuJl *J^Jl 

SijL ^L~^-l Jl LgJjj>ti) jl t L*jL>ejijLj <u _^>«j ^aW'." (_^- ^jjJjJL 4jjI ^s- <L>-j.i 

SjLJI jj^s c_alii«» ^ « J>\* J J^*""^^ (J^ 3 y ' ' j' 1 1 S\ jSCJLS' 

jjiCJl ^ij-<J (♦—"'-J ( _ s -o—»j U ^LgJ^Lo Jl jjXll i-UJ jlS" Lla tJilkJlj 

isJs U I j 4i LkJ I j tiiUs^ L^pUJil Jj ^js ^jP |» J>*^\ aJJLiiU * j-^> J |jj<_L*~« I j»l (^_jli«Jl 

^LjV I J j jS3l jl j^u-l «Lil£ol Jj LpiUa fj?"^' jlJiiii j I j^io-l j t jLislScu ul j»l 
jJiiU SSUaJl ^ L* ^ <JLt J£ J JULiJ _ JllJl J~~a Jlp _ L-^-ti .ilfi V U Jl 
J US I i_i i JL»jJ I J j I j I y£~* I I ^3 L> j 1 5i Lj I ^ Js j 4.6 J I j^j 

jUiSflj loL&^Jlj ^I^LS- fc,U| ^L^-Vl Jl SjUJl -L^-Vl <y> ^SLkJi 

tjii^ij t<ul^>-l £^»-=r 5jl ^s- L^j ^_jL»jj <di>iJ j_^L!l J* JLj i J^>- ioLjj^Jlj 

a jJiJU JaJ jA j _^£J| ^ _jj J jl j^L^^fli O j}\ iJliCal ^ jC j»J t— >X -5-WJl j _^Jl 

jL^ij'yi <Ju^ ^ oxjLJI ojiJl ^jAj 4 ^^^jo-Jl L^-^aj JLe-LxJl Jl ol^^JJ ij«iljJl 
i^LjJl oLL«j»Jl UjOa! ^1 _j iJu^Jl (iJLLr ^ o^x! ^1 Sjl y>J\ cJLS' lilj t*JLJl 

j>jj| C. a>ol Ji jb>tijVl ili>J J iiLk^Jl ob>-jjJl ^ jV^MJl ^j^Lj iJLj-iJlj 
SjjJaJI j t^jUJl Jl oiUJL i«iljJl e ol Jb *>\i 5iik« oU-jJ MJi Ji! Jl 

Jl ^-^o i-ws>LjjJl oLL~j>«JI jlj *^sL>- 4 Jjl«-»JI (j^i^; c .iiT^bJ jJ dij^Cll ^-"jj Jl 

tgJ > yjL>t<o ^ys jJS-j cr^' ^-^^ ej-^L-* < « la <J I jL^jjj^/l <AaS> t^JLe- jJ-ojJl oVJ-x^j jl 

<jjij ( w j Jl (Alan Guth) £jy>- j^l j,^^!^-; ^ii (iUl j_» IJla j tLJL>Jl 
^LJLjJI ^ i*_y>^*-> oJ-x_; ^Jjj (The Inflationary Universe) j^wi^Jl j j-$Jl 
4-j JiJ ^ j Jl Andrei Linde, Andreas Albrecht, and Paul steinhardt : 4Jj_$L« 
jJl^uJI j^wixJl ^ _j Jl oJO<j j» j (The New Inflation theory) Jua^Jl ^»^siJl 
j!5 j jS3l ^ijL7 ^ la?- ^SLo cJ j J <ul ^l .(The Extended Inflation theory) 
Ojjjj ^ J5vj (^jJl Uijl li^j UwUJl Jjli tipj^Jl Jjli LL-I I j^j o j^J 

j ^iOJ iJUJl iUjSfl jt J jJJl Jl (P.J.E. Peebles) J^ . L^-vj (R-H. Dicke) 

t^SGl jUtij^l iJi-»^ i_wAP iJUxJl J lJL> ^3 \j*tze- 0 jl Lol JL>J| Vij.fi.e- jU y 
oJla £3 JiljiJl ^ IjJi (J^j LgJLj JLkj jl iJu>jdJ i^LuVl Jsj^-iJl jl jl 

V L. Jl aJuJl J l^~o ti!) U-^ii. j^l o_jS3l jtf lil Up S/JL-J- jJL7 ^1 aUjVl 
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L_^~~o j\ t(<Glj Jp ^J^dl J Ij^j j»J .iJbw-A Jj>-! Jl JJU^J i_3j— ) UJjLs jl iCijlfj 

^Ul-^j-j! Oj-Jlj t (Alexander Freidmann) jLjuy jJJL^iLJl J-? Lg_j 

.^^^S^iiJlj j^JiJI (j-JbjJJl ^ Ua^J^ (Albert Einstein) 

jXJj (Escape Velocity), iUiUJl o*^iVl > l>Us-i 1$^p ,^>Lo ls*J 

•^o o^i^/l i^^vsi t<cLoiL>- 5 j£ Jl i-^JL 5^Jj>i^i cj"^ki\ \t-j^ <cl^ cuiLS' Ug-« ^jLw 
£jj[*£> jit I lit <ul ^s^x-aj ti-JliJl J I ^ jLS 22 _ 1 1 Jl_p<ij jJJjj ^j^l Z-zi'^W 

Jjfc J^ij lA—^jVl 4~jjL>Jl JlP i_JJcJ| ^..W."...; <L)l4 U^s J-^L; jl iPj^Jl oi^j jj^J^I 

J j ( _ 5 x>- Vj^' j£ y Cr° ^"^j^l ip^— i £JL? aJUJI j_^£Jl ^ ip^ 

ii liSo JaJ y> y> H I 0 1 2j JiJ I f L J^aJ I j j 1 ^^oip y J-£-> ^Jl>cJL<J I ^ Jiinj 

dJJi (Critical Density) i>- ^>Jl iibSJL i J oli^ cJl£ jU tj^SCJl 

L»l ^1 <uJU> ^ t^JJl J^ax^xJl J j_^S3l J^ ^ri^W' 5ji jl 

V Lo Jl U* J^ 0 j£Jl jt fjjvJ is? jxJ\ iiliSUl ^ Jif 0 _^53l JiliS' cJlS" ISI 
iijju V (^JL!l ivJi>Jl «_i jLcJl j^i; J jUJ)/l <GlJI ^SUjVU IJLa j tAjlf! 
j-o pj>Jl IJla 5ili5 is J| A-^oj jl Jli tjja: <Jl j jX!l 5^U ^ %1 0 ^ 
CjLw>-_j t'LS'ljJl oiUJlj iij^J] ^> Jia ^yi iJ^iJl j^c- oiLJl jj ■/»■ s-Jl<J| jj^Cil 
djJ^j dill! j ?ii jJlJl j ^£JI isliS" ii ^ ^s> t j (Neutrino) ^j^^Jl 

,y i3 jJuJl *y>J)\ J (The Missing Mass) s^^iiJl ik53l <0j^o Up diUJl ^UIp 
^p j;;^ Jil aJ oJlaU^JI SSUajlj o^UJl oU5 jL U*j j jJW j ' j 

e j-1p Jl diii ^U>o Jj t ioiUJl Jj«-i; Uixj Lg-^Jij ^> i5C~-Uju <jlyrl fli) i«j*>Ul 

t jljJl j dUUJ J j _^SC3 ! iijOxJl f-j^Jl ^ JG oiUJl j-o 55jJ^Jl ^L»iGl i-iUvil 
.LSljil yc UIp jj$3l yo lijJuJl oj^Jl EiU y* %90jL jlS 

jj^Gl *L 4-ij^>_~~j UJ U-ij^J jj^Jl tUIp <lJ £jsJLj : Jllll JL»jl?-VI (2) 
jLiJlj <_il yp^l Ljyk-LU; ilJb ^^Ju (The Oscillating Universe) t-jJbJi^Jl 
jUtijNlj ^J^xll U-Lilo j^jJl Ijla J j ^S3l Jtii - tlS J^* 5 ^^. ^ j 
4_L>~j_«-j I J_o tiLgJ ^/ Lo Jl i^jLlju ^p 1 g ; SUj <lxjUu oljji J jJl^jJIj J^USCi^/l 
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<uLijoN o_j-Sl!l ujJbjJ oljji Ijji J^" o! ^ 1934 4j_~, ^ (Richard Tolman) 

tjUjJlj jl£l<Jlj AiUaJlj o^LJI jj-^f i_ibi^j JiC j^Jo <uli l5 Lp j^SQJ fl^Jajl 




( jj> ( j~>*AJ! jj-o'iLj UjL~>- jJJsj ^^Jl j 



J\ ipjJlj '^j^l <J\ i*ilJJl SjiJl ol "^i iSaLLw oU-ji d^l ^ SUi Jil Jl 

<jl Jl J-^J <L_yi> Ll jJ I OL)L~J*JI jlj <L/»L>- 1(J*L*_oJ| (J~AO C. yfl ^U-J JJ (jj_£jl JJ 

L^jVJjoi j^^i c-jl£ Sj^iLo jvJixJl jU«ijVl iJU-e- t_J«> J^Jl iJ-ojdl o^Jjw 
ijiUJl <_£ ji (j y& U_ ? SJ'I jJaLj £-<• j .(4ja5U oIp_j~o j»^-^X<Jl 4JUJI 

jS' y> Jl ^liJuNl J ot _/?«^Jl JLs^lls 4 Ui*j l^-vi^J -ipL^J ol ^>«-JL; £ijJl 0 j£ Jip 

j\ abuVl J? ^ jUjJlj jlSUJl ^ *^ tSj^ij t-ali J* ^Ji^xJlj ^LiC^I 

Jbdl iSlkllj Aili^JI J iLaUl^j tj»JL>Jl jl ji^Jl Jl J-^=J iliii tilL^Jl J A-aL^o 

iU- j») J jVl <cJU- Jl U j^Jl i^jo t iij jj<-Jl *-L_)-iJl ^Jl sJLU> ^Jill 

( _ S ^J j(The Closed Universe) J .U.-.JI 0^531 ^ j^jJI 11a ^^o-^jj (JJ jJI 

iJujJ Z~£[ju> ^ j (The Big Crunch) «JbJLJjl JUs-JVl Sj^)) dj£S\ iJL* 

(104 :*lL;Vl) \<1&& & t\X$> 

jj>u_ Juiu^Jl i_~J<Jl dJJi ^Ijj 01 015" ^ \^>\S jL^Jl ^1 ( ^Jai^-j Vj 

: !H J 5 *^' (Hlj^ 3 ' d\ tjJUJl 4)1 ^ oLj 

.(48 i^lyj) 

(99 <^ ^1 5A^( it ^ ^ 43 ^ ^ ^ 

^ <ui Lo JS" Lo>L>- tjjiOl (^_^aj eij-^ JLsj <ul ol J-oj^^I cjL'VI sJL* j 
(jUJl Jj^JI) JU^I is-jk t jUjJlj ul^Jlj iiLkJlj S^LJl jj^j 
jlj t^l^l u^il ojUil ^ lu ^JUI (JjVl JjjJI) J/VI ^Ijco^I (.^L ULJ 
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^JJly ^ ijjjj ^JJi ^LmjJIj *LjVl ^"U ^ iJjLj J^aj 

^ "asUjuJj t-iJl JJ JjjT ^Ul p>j£i\ oTj-tJI Lb- s>»i*Jl ^Sfl ^ 

ji^vi* i^ta u»j aju#}j o^Ji ^ ^\ j>\ ^\ 

j U«J} ijjj iyr«J iL-bJl fib Jl ^JiJl ^-l^ ^J, a*iJJj\ 
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^« U ^j'a* (if; bl^== (J<*)i\j £>jUJll\ ij/^" odK J»!j^ 



.(30 

.(104 >LiVl) .<® & %t$> 



BIG CRUNCH 


CURRENT UNIVERSE 


BIG BANG 














i * 

... : ™ B>, 




* 









. liJUJl ^jSM ^ (j^jl jJL>- SjUL o j4^Jl ioTjiJl SjLiVl dlb Us- js^Jl 

<L3 jb»- t,jJii^Jl (___w;_iJ 1 jy\ y>\ ^ j*s*-*S\ Jjj>Jl ^~j><J i>|J_gJl j i<L>Lj 

LlsUx» JUi ''-L-'jj H*^"* <- 5 ^ £> <u -k" J t>lj^l <Jj^' (_5 JLJ I oL>«-~-i t f-U-Lc- 

/I t^i 0 $ 

.(166 :*\Jl\) 4}%rF> 
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|^ * ^\ jL^l x% (9) v ^> 




(76 t 75 :S«SljJI) 
.(80 .77 

LJ^^j ^L"^ till jl 4-o-j^SUl oL^I oJlA ;>Lk-~«Jl J 

IkU* U-J ^1 

jL>-lj p-LjS/I iJji^Jl Ja>lj^i>j (_^J«Jl jj*°l cLUS L J^-j 

ii»U-lj <Cl*5o- JL5j 44jjJlS |»-JaP ^^JLe-j 4)1 i_y>-j ^^Lp SJljJl jj5Gl 
^p-jJl iJ-a JLL>ij JL^-*j Ji ^b-J <ul (jl Ijv-^JjJl i_j|j^ . ^uJLp 

£y> 4 b a->o is t^JLuJ <U)I SjJJL j j ^> « JLs-lj i <tl£ j^JliJl 

jj^tj V <_gjJl 1 1 4j^-SJ I (— is* <J| t(_^j^>tXJlj jJjwUxJl j I ^-LwaJl 

(j _J^-»Jl (_$l) (_JiL«Jl jj^J-Ul JJ-sf ^-o-T jj-» Oj j g W oJl ^/l A^oj (jl 
(j j J g la Jl VI j>j <JL<Jip ^,^.^1^1 Vj t((jj yfclkJl 

o j j^k<JI t LLJl ajI JL! j jJb>- j^Jl 1 4)L> o j^j^Jl : _^i)t<JI jj^jjJl 
jT^iJl lift oSf t(i*>U-S/l JSlijj t^UJlj 4 y£S\j ii^jJl ^-ja ^ 
cjHI ( jJl^ jaJIj <=-W^' (*^^" l*^* (-J^r--^' tj»jl>eJl <Ujl j J-» 
j^jL>- ^jJlp •'uJlxj ^yJLx-J "till <5jJl tjjJ-LlI ^ y_ SJl!L>JI <jy><DKj> ytj 
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.(80 .75 :i*StjJ1) 

$l£3lj fjsbllb (>uajj pjssuJl ^<>*j fuooil GUi 

l»- JiUJl (Jl^iJl j^~23l ll» 

(j <• L*-Uj UJ 51p L^JlJ I* o_^i j\ till ^-SVl 4_*JL*i)l j j6\ jAii L$j 
L>M5" LaJj«j l< Oj£jj 4*I-Uj!>U Oj& Aij iiJl^iJtVl liji i^Jbci\ j uakJl 

^ N Jailll ^ lJL5tJ Li^s- j^j^-^sJI 5L>J Uj-itf'l ifh>^i\ >-tjj*- Jl*A «V» j 

c-JL-I <>« kiA3i jj* t^-J J^p jt tO} J^p J^«; SjlJj tSJJlj j\ <. j±> 

iJuJLfi cj\Sj»-j <.\j>i\ju\ oU<^dJ ajUJU iL»JL» pj^Jl ^ oliL^«Jlj 

4^^JJ UJI4JI Js5^l ^iU; V iji S'vi^k dJ> JSj tUJ^U-j 

Lfi^ j^JL*J ^1 J-*l>«-H ^ ktUi^^p^ 4»^jlcuJI UfJljIx* ^j*rj l{ajj\j>** 

I ( t 

J\ SjL5)fL jHL ^JJ jT^Jl ^j^Jl ^fl^w fJaJl ^T^JI ^1 IJUj 

u-LsJi >U;bu t^ii; *A 4? ^Ji o^Jt jiu*- ^^-} 

19 6 




£dbojJI ^t-ut-t-M fjjjj (48) JsLii 

.S^ II at iri ULaj jjUlo 3-4i_5 



ia_J^>^4 Js jJaj>- J *L>_~Jl A^i-v? 

is ^-k^ ^ Sfl tf^J V j-^j 

1* _ 

L>o j^j 1 l^,.!! 0 j j-si> i^j^^ I AiaJLj __ r >-l 



It 

j^A C~i!&> jl C^>- Jii A^jJi U^>tj jl C^Jl Ji ioJbJl AjSJuJI oL-ljjJl 01. Jj tJaii 
J Sfbta Jljj ^ If; Cjy ^1 ^ilj^Jl ^y> iJlP J LfX* JlJl (_$jlll s-j^aJlj t SJuju Alajl 

j^iJl IJL» olS" 1-a j-ll c^Jl Jl i y>J)l\ JU ^ UJ JS J *L_>JI ^LJili 

L^u ^1 JiLkllj ojUJI J5 l^-i bJ JUj 4)1 ji><j *s* hjy ol^*l LgJ 1 
^ ilj-UJl ^J^JI J f_^Jl O-' ^ L ^ 1 >L *J Lp »Ua>-1 U JJlp Ol tlijJUJl o_^l 11a 

ioJap tib^Jl aJljLa t^jUJl LfSLj {y> |»-^^Jl J* ijiUJl oji i^L-Uju i L^jUL ai^a* 

j-.^ll {j> ^ AlJk Jf- Aj^JsLi^oj j£ CjL>-j^> ^JiJ j t Ala-La A>-jJj Sjl ^pJl iJlp t j»j>t>Jl 
Jl£ O jjcJl LJ^ J-v^I j-il j<->=-Jl * _J-s^ A— IjJj j^*iJ -AjL>-j-o jX^>o J j^Jl ^^jP J J j-»Jl 
iAjjl^>- tAjs-Lvs| s-Li iaJIx^J A^-ji i j^A {jA ijjLw»^5Jlj A~» ; . Wll AjLivS JUJlxJI 
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(^JilViyi j jiujV) *ws jaII UjjAss) jxJiil ilia ^Jt 5 ^ ^ jV>H 3 jjjus (49) JSLui 

ill. 
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ibb> ^Ui-jj t f-\ yL*p j t iJlljjj ^\ i ojl ^p- LglSI j (JJLLL.* i^-ji 3200)*l 

LaJlJ>I j (iiJJa^j <ij>-j.s 30 t000)?-Lijjj tiijjJl S-LsLa s-UAoj is-L/Loj t oyL^aj 1 

jj>- L^jt.W Sjl <l>-j.i M »jl j^Jl aJo^k *l j a ./? II ^»_^>ijJl ys b^4_Jlj 4 Sjl 

. ioUJl yu" j i Jjjliio ei^l <c~o 

i_s jjj ^1 4jiUJl ^jj^JI y (%90) (j- 0 «Jb~LJl iJUJlj 

Jj-I y ^ ^ ^ ^LJI j t(The Main Sequence Stars) ^L-^/l j_~jJI ^» jj>J 
<J j y <■ s-Lvi^Jl ^\y^\ Ji» y t jU^N I J^-l y ^ j\ J I jlJJ^Nl 

i <Lx jv«isL<J I J»j>=Jl ■> Jl c-Jjilllj SjJiCjJl |»jv>*Jl ,j» (<UijUl j 

tiiU^ Lft!^! ^ Li Lk_oJ 4-pLiJl ^ y>^S\ y5\j .ly>^kL<J\ ^jj>^}\ A&j^s*^ y> ^^aJajJl 
^Zi^k* jj^k-lJl ^Lx-^i J-*i ( ^--~'J ^ilS' jji 5 y> 4jL> ^1 4llx5' J-^aj l^-*2-*JJ 

.ol^Jl 

LgjL^J as>- ji (The Red Dwarfs) ^IjiSfl ^ UU^J *L-JI Jilj 
j»j^»Jl (jUaJ ^ Jj^-U *^J-5i ^^Uj) lJ ~*-ZS\ jljcJ ^ < — i3S/ 1 y Jj-Ij y Jil 

dlL~i (^JjjJl ^LJ-iVl <tl>-|JL; <jl (>^o-e tiJ^- w f^r?*^ J^'J XajJi^uJl 



\ / 



4"hm jlaJI Jj&JI ^ j^iaj J^l (50) J5ui 
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.(The Brown Dwarfs) 5jJl ^ IjiSfl ^j^ 1 - 4 k^aJl W 

Jp ^^cj jl jl JJ j^c^-SJlj t-^L-iJl j a">LJl Jjs-I ^> j 
IJL* (j-^u J jXJl jU-jJl ^ jJjj t^slS" j\ L5j>- UwJa a .„».lgj jl jjiuis LgJlS 
^ t(Prostars) iJUil jjSoa ti^iUJl J*ij ($|f jJUJl s^l j^) -=cr1S ^ jU-jJl 
^ji-J jtJ t(The Main Sequence Stars) ioUJl ^Jl V ,J ^ 1 fjn^ 1 <J 

_ r *^Jl jJUJI ojla5 lip t(The Red Giants) ^Jl jJU^Jl J\ iS y>^> 
JuScJ p2 t(The Planetary Nebulae) i~£ ^ji~JI J> Ji\ cJ_pJ ajJUJI 
^UxM LU* j^^cS JlS j t(The White Dwarfs) (j-iJl flj»SM ei^U 5tj> ^ 

Sjj^JI aj_ft ^ g : I " j tolj-« SJ-£ (j^Lj'i/l ^>jjtJl Jl Sij-aJl <j}*>L«*P Jl ^yLoVl 

Ut t(Type I Supernova Explosion) J jSM jl ^ jjL&l yc~~j> jUoiJVL 
J aJU (^j^oJJ] jji ol ^ S-U-) o^S' ^^UJI j^xJJ iol_LjVl ih£JI cults' ISI 
jjaof Si;* Jp ^ (The Supergiants), jLSOl isJL/Jl 5£*a JU » j^p 

P^*jJI jLf^ijVl l-L» ^ ^u.J (Type II Supernova Explosion), JlLil jl JsJl ^ 
LsiuUl ^ j 1 (The Pulsating Neutron Stars or The Pulsars) 

U> j! (The Black Holes) !l ^j_5Jjl jl t (The Non-Pulsating Neutron Stars) 

cLUSj (^ji^Jl jl^iSl Ji IgJaJL^- ULw \j*£) i~Jl£Jl i~JUJl ^jj^JI |»— L; i y>^> <u^>-~J 

>r ^iiJ iJLiVl ^r~^ 

^ _p^Jl j 4 (L~w Jl^) (The Solitary Stars) Si yLJI ^_^*JI L^> SjiUJl ^ j 
jJ^j t (The Multiple Stars) SjJjcuJ I p^JI L^> j <. (The Binary Stars) I^-joj^Jl 

^ JiC^Jo 4^-jij^Jl j»_y>cJlj toJjljCU jl i?-jij>i j»_p*Jl i_Ji>! jl Jl ^LSOlaJI oL-ljjJl 

^ j t (Their Common Center of Mass) U$Ju5 ■<, y> d y- J^lj jl-^> ol jjJb l j^*>«J 
t ^ r 5Coj^ ^~>o ^yix-Jl L> g <y ^y> jLo^Jl l^ji v_jjLij jl ij^-^i I- 4 4j>-jJj^»Jl ^»jj><jJl 
^jwaJl i_sLk*Jl ik^.l_^j U-f^o J5 ^ Ji^Jl ^j-aJI ^-iLJ»T J..,^.s Jj^Is ^ Nl U^L^ai 
^^1 U-&~b4 fJ^>H o\ U is-jij^Jl c^>Jl oJut ^ j t(The Spectroscope) 

i_i y<j j^Jl 4jj jJI oM^Uxll ^ J_-*5Lv LgJUi-li ^ ^Jo tiSM*^ ^jj^ jlyl ^> y*^\ j 
L^k^-ljj <JU»p (The Process of Nuclear Fusion) ^j^Jl ^UjJ^I iJu^ 
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(£i5U*JI pjAill) a&liil jjill & ?> j^J| J^l^» (51) JS^i 

JMwJl ju^JI jl 4(The Red Giant) y**>i\ J*>U*Jl j (The Nova) ^^cu^J! ^^Ji 
iiU* tillfi..J Jl>-1>- ^ yc-^Jl Jjj»«Sj Ui>j .(The Supergiant) jJk*Sll 

(^jJUI t^Jjj ^ ^^U^l j-^L«Jl ijtj&l SaUlS iJ/Vl oL~~*Jl iLkysi ^ JUJbJl IJL* 

tLudif «UuJl (*J5sj j-4 tjllc. fifej (jtiomtt 
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^» I y>- 1.41) L^ii LIS" -k~* <■ ((j^ 9 ^ & J-^° < - ) <j <_s^ ' or 1 ' J-^H 
U» y U ^^o^Jl jX3 L^p ^.LiJl LaJlkJ I jJaij tf-LJI iiliS' ^ }Ui 1 _ ? Ul ^1 (i~ _*SCJl 
jJ-«jj . ( _^i> j^fl (*->^>- o^J-a JjJj Lg-«^>^>- jl (j» jJl ^gl^ *l»_~Jl ^ \ j-^fi 

<lw» ^Jlj^o L^>Ja-^ ^"J^J tAilla» <1) j^-a 15 ^Ijj^j ^^oJtJl i J ojl^p- ^>-j.5 

<^I) jj^-^Jl JJLa ^ Sjl jj>Jl J-^ (iiUa-* i=r j-5 5 8 0 0 )4-4lk* 4->- ji <_iYf 

toJ^^s^JI jj;^^ (j-^o-^J' \i J 1 . o^J^' C^**" < - s ^*' ^ 0 U>w-~a jj-^lll Silo AiliS" 

(Photosphere) ^^ll! ^u^Jl 5 o~>^! lil ^1 LjJLjl ^Jib-Jl (.Ijl^l-L ^ j 



\ \ M3t 

• Andromeda \ _ 



Lkcerfa • 



Pegasus # 



Pisces 



• • • 
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j) t_JJl dJJJj ikj^Jl iijUJl 5 j53l Lj ^j^I ^ 5.36^ 

j»LI ^ L>jj 24 ^Ij^- ^ i}y- 4->j_p jt-~> ( Lr ~*Ji!>\ jias i— a-^j ^^jilj ^l^^- 

(Vega) jJI _ r ~Jl j^jjJ t_j ^ilL Jiy» ^ ikij SJliil ^ ^ 

j»_^<Lj <jli5" ^&>*j> ^ (t§|§) L$i5l>- L* LgJLxJj i^^^a-JLJl a^>j 1~»-Ip ^.>....J 

220 jSaj j~*j (<twv_»_tj| L^xp j^u>t* Lgjwj) ^j^wJl i£ j>H <.^q~»~SS\ yc^js^ 

{j> (1) jJU 225 ^ SjjjJl «Jjk ^z} (iLUl >— Lj y>v« £ y> J _p- iJliJl ^ I jJuS" 

9.5 ^Jl jJ^J 4J <iL~a t LwJ^- ^ ^ iJLtJl ^ ^ jL5 * aJl 4SLJ*Aijl 

j»^>cJ| jv-^Lj tJ^^jij j»^>o jj> ( _ r w»-iJl Jlxj LJ^ |» _^>»^Jl <—>^il ol diLsJl ^LJLp <-LZsS\ 

yy 4.3 iiL^.; Lip J^x-yjj [(Alpha Centaurus) ^jjU-all t^yVl jl] JjVl ^ji'j^Jl 
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LLp j t <Lj j-v 400 ^.kal I jt-?«jJ I Llp 4 j -.^ i I i^JC™"^ ' 

Lip (ilLJJl i — 'ji) Lj^>t» Xsolj i S_J> j_ys> 1600 <Lsl^«_> ^ljjj>Jl 

j_JLp ^>=j 4^*_^*jj t A-j 4J**« c-iJ I 4j L« o ^ <*JLjfc 

<Lo j^i> i_ijJ I ' * ^r?*^ I y j-v^ A-—* <— <d I (j^J J-xj (_^Lp <u^w»-^J I 

. Lg-9 1 yWI i_J y I 

jjJu^ ^jIp ^ (The Milky Way) ((^^—JJl J^-ia-il j\ 4JUJI <_j LJ j 

Up JLx-J ^ j (The Magellanic Clouds) j*>L^-L> ^L, ci ^ LJl ol j^Jl 

i ill ,-www-^>-j 5jU JsLv^j 

oljUJlj ^ r ^>^]\ oL*-«_>tjJl j j^xJ ^L^J^I •uc^Li <LJ (_#■* *— j^f"-*-^ 

ciiUS ^ j tLjjljoJ oL>-jjj 1 L^jjljj- tU>oL>^-l ^ o^>wJl i_iix>«jj 

ijUJl LfUi tL»jL*#lj Lvl~>- oljji J^'j^ i_^J Uyli-f (j» 

s-lykjJl i«jiJl ^ j3*lS\j t j^w>Jl ^Iji^lj tjL^Jl ,JJUj<J|j io-UJjkJIj i>-j^J^Jlj loijjLdl 
(jLitl; L*>j La^P j ^>j^JI oL^Jlj (_Jjii3lj tiJj^i^jJl te-bj^Jlj "LjlJlj 

jjk La L^o j I (^^^JUlSsI) Uio jjb Lo Ur^o j t (J^~J I J J-* '■— 1 ' ^^-"^ ' J 

ojL^p ^y* j (The Local Group) ii^Jl \s- j^j^JI ^L U Lj j>^> j t 

hy*-*S\ J-JLjJI ^ jJlc ^>Cj L5 (Galactic Cluster) ^ y>=^ ijiip 

j^aj (Galactic Supercluster) (3*>Lj^ ^ j jixp 
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_.j<,„.r, oLtuot Ifjjj^o 1 111.1*1 jajlJI <QjgaJI Ol^a-aJI <ja*fJ Sj^u= ^uojf (53) JSL& 

f-Ui ol >>«JI _/si ^(JjjiJl ^JsLJl) twjjlijl iJjJJ V ^1 OkUl 

.UjiJI frU^Jl *Lj oJ^>-j ^\ Sj^>v<J! obv*>wJl diii a.*.^ 5 Silo 
lg.U-1-u jI^jJ Jij {» j^Jl j^jj 4i*>U^ SJUo ^ j t(The Nebulae) j»xJl ^ y 

jlkJ L^lSCJj t»«-Us)[l SjL*-*? ijjLw ^L^-l (Quasrs) »L-it i)L»j 

i_ivsjJl ^ i.jJb>JNl SXUL L^wl j£-£l Ji j tLJjJl Jl S^si J\ csl>rj+S\ 
ojj <.*ijt^ y oU-j^JJ SjXaJI c^hJI »L-Sf (The Quasi-Stellar Radio Sources) 
_ (The Radio-quiet Quasi Stellar Objects) ajjj>\ j ob* ^. jX^au y I* b\S 
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^ 1500 Jl^p- t_-LiS3l j»J Jij . ( _ r *»-iJl asUs j-lii Sy> iSl» Aip i>jUl Silk!! 

oLjJLjl 3k .»! jj L^Uvljj CALLS' j t j_^Sl)l y iij-LaJl pj^Jl <-iljJal eL-il 

.^Jl i,UJ| 

.<jLka y& J *i2 J|S @ ^ ^ ^9 -M ^ 

j\ tiLaJLo oLp^u ^yj^CJI ^Uiiil ^ (^j^JL Ul iLgJjjU- Lgj o ^ ^^Jl Lf*il_j-« j-» 

JucJ LJI «-L~Jl ?_^>" i>->^il ^ j jj-^jJU . ( _ r ^Jailj jl^j^JU jl ijUAiNlj jUnij^jL 
^jJIjj^ SjJJLoJl <CLc-^ r ~j t-j 1 1 lgjj> JjiLJl liU t j^o^S 0_^Ju ^—^j^j iiL^«j 

N ^Lw^J o^^j" ^-^iJl j (Vega) ^Jl jJl j-jJl ^ dUjI ^ iJWl ^ \ jLS 

<Ua-» J 6 J j-/> A~T* 

.JUJl Jp Cj^zj Jli 4jU o^JiLo AAjJaj ^1 ^Jai lil jLj)/l O^V 

^y. JS\ ,/\ tj»^Jl ^ 4i*>lk;l ^ iu- 4.3 Jbu ajjj> LJI J^aj 1 

(j-C- IJ^xj lOl ^ j-LSUl {y> OwbA* ^_-i*>L> L^J*jL^ Ji I j^J, 

' C^-^l ^ ij^j^l ^Ja^. ( _ s ie ^ j^tli IjXasj tPj^iJl jJ-^> ^JJl ^ij-«Jl 

<ia>J ^ £*lj-<Jl ojjfc jJCj j tLjj ^il y> C.a,l!g'il ^. _^>cJJ i«jjS (_$ j 



\s- j^j ^-J-jjI ^ LL»-I <— 1 j^j CjLc-j^j Ljl* (j^txj j^lj 1 Lp _y>«-<Jl -U^Ljj 

jj^j <S LU I 4iL>J ^ i_iJ I ^j-sJ L«J J_*j o jj-*£> b 1 Llp UJ f J-?"-' I j ' *j-<^-! I 

LUI 

LJlp c~j L> ^jSfl JJ *Lw \j*$\jJ>\ Sfbks ^1 p^Jl .dj£3\ ^L-Jl i-^. ; 

1 g a yaj 4-Jj>»J^o is jJa^- ^ Lo jj I f-L^Jl i>«i_^> ^ iJ^>Cj f-j-^aJl Cj1>jj jU aJlc-j tj^Jl 

ill L» ^^jSfl j_Jl ojL-wa ^ ^j- 4 jiU<aJI e-^viJl i_a.k. » .'..,i LaJ-^-j tC^^jLx^^ (^jLw) 

.iJbl 

«• ^ 

olj^»_»Jl cLL~«o t^jJl J-* J^*^ < j^ J LL»_JL~J t 1 g \"^J |»jj>«jj| ^Jljja ^S^>^j tj^\j 

t^V^ i^y*^' viL4 Attt it ^'j^-l ^ J>" ol ^jVl j 

(65 ^-*-e?> J Jtf 

:<> Lr l\} J yu o\ jiUJ! jjkj _ -ui^ L«j Ji^j ,^1 <u^- <d ^JLJ 4jI <jt 

^J-c ^ilj^i c^^j^l ^ i—s")L^Uj*yi >_^>-Ijj ^>LJLH ^j-^ - ^ WA^J^ dr° u^^-J 



<3UjJl "*tJaA\j *L»j 5 xJl <y J£ oL.lj*j ttiLUJ) oUIji c-xJl :tw)j 

\j»Ju*j ~aj\Ju d cJtf i\ iUj\ ^-J <i L*J ^JUl t>f <.{J&\ iUjJl 

^il^w ^ b\S La t^Ai; Jil ^ ^-Jl hjA, jJLe 0>-jIaJI 

^jVl oj^jJu iJL>-^Ulj aJLLJ! oLJjuJI k-fUt^l ^« t^.x-.lJi 

^L* «3^tJI JJlj! Jl JJi <>, ^UaJlj S>Ul jj^ ^ lfc Uj tp^ij 

Sjl»-Ij i*kl£ & j>cj Ly^»fcj *L— Jl j!j **L-JL oLJl* ^>>fcJl <3t bj^*}j ^^L«JI 

!!. . .^IjUl ^jVl dlL" J^-j ^Ulj fl^Jl^ i,Ulj iul^l 

IJLa ^ f> » 2, J ^-i-Jl ^* &Lvyjfj t-iJl JJ» OTjiJl 

jUJl »1a ^ \x^4 lju*, ^ ^JL5t : JI^JI ^aJUI J\ jslf* L» j 
6j^iJ Vj yfjl\ OUj ^ Lv ^ a^S/ ^ ^1 ij-JJl LUUt 4 JL» JiU Ji fjj&S 

<J_^ 4^ j ^1 0 : r Ja-^l ^i-aJI 

jJU- JJ ^ L1~J '(^-^^ ^ ^ H ^1 jjJ^L;j Ltijtij 

: t$$ Lj aJl*9j U . j>* . ,»-LJ) yjj\j i yju\ <uU *slj t^jVl j ol ^IJI 
— —208 



$R ^ ijy. '^~J ^1 j» 'oi (0) <^ ,3^4 dj^ 



.(5.3 :^\) 
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^J&3\ j5P J&X lit (10) 

ggf (16 c 15:^1) 



j§||||_» 

1H 



L—i j*-JI : j^juj^JI ^j^M ^LgJ <5jji-L!l J^Jj-Jl 

^~Jl3\ |j_a> Lljj L^_j ^jJl jj-J^Jl (^jl^^Jl ( __ r J^Jl oi_A 

: Li ju 

tioUiJl tjjJaJl toLjIiJl '-jj^ 1 J~° 0\ y La jS- 

C-J LS' Lla ^ j . Lo L*J I j «. ( _ r -«_JLJ I 1 j->t-«J I t j-J I t (3 LaJLJ V I 
." ojj^< ^ Jj VI jt— -Jill ^-j (*Jj^ *s?**^ ^ 

^ ^lJL. ^Ul j, ,„ S !l j ^ ^) ^) ^ 

@ lil j|t>^ :f| J^JUji vI-p- S ^L. ^LJI ^.Vl 

(18 . 17 : y J&\) -4 ® ^ 

jJUJJ ^j^Jl olj^Jl L$j jj-oVl JLgJJ : liJU 





■ w 
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j j-S^!L; 4_JL-J)H is jj«^Jl 5 c~j«_~JI LJlS' IgJ^j-Lu J jLJl SjIpI ^ U J_> "}U 

i_JI _^>- j^il ^ lJU- Li Ji^j l/^J t<1),( ' s ^1 • j£ J* J^H 'V^ 1 * c?* 1 ^ 
JiT Jj&I Lg_J SijJux^j oLJLS' J oLSM jl ijSM ijjj 4)1 t-jL-S J jL>p)ll 
*y ^J-o LS^j J iJL-JN I is jji^Jl S^jb ^L-JL ^Lt^Jl J-lijj t c?'"*" 0 

.41 j»">lS' ^JJ ! Jla (j-Jj oL^dl t-ijjtj 

li^ ./?lij t jj^x^-P lil jJ-JJlj t^^-J^il jljpxJl t. l j~^s>*i\ '. {J* j»— ^ 

Jl iJjS^Jl oL^HlVlj (iilo^-Vl ;y> L\~s-Uaj L- j to La! I Jljj^S/ ii^slj jj^SoJI 

jJUJI 4)1 _jjs _ JuJu>- ^ J-UJl SiLpI lO^iCIl _^>-*->j tjJUJl f-Lil Jl ^sjsju 

JjJP t v^yLjl *L_Jl 25i%a ^ diL ik^l^j «H| ( ^JL. - _^<Jlj *LJ V I j»j L>- J^ 4j ^ys- j^Jl 

i^j c~*J jJ j tjlsp^Vl J^-r (jJUJI 4)1 ^f. ^JLJl diLJl Uuj t JL*; 4)1 JL> 

L ^JVl (y"-^' J 1 * -^Lll JL*- J «-U- j»-JixJl ^j^J! j^~iJl l-i* ol : L-aU- 
<u>^fj <iT j aJU iijljj jJL* j 4il ^^Lf) j^Jlj ^LjS/I jvJU- ,^1 (^I!l (JUJI 

^ja ^ gJlAU) AilS^ (j^LiJ «-L?- (_jjJlj 1(^-1!! ^jj ^1 <C^pJu U-ij olJLa ^ ( _ s 1pj ^a^*-! 

^ dL^Ji jJu) jJUJI <dJ ^UJI Jl^jJI jy J>\ Jt>UJl j iJ j y£S\ oUlb 
OLjVI o15CLj JX; LjjLiTjIj jL>j) , l lsj)yj> J>\ jLjVl kJ^j ^ ji yj t(^jL> 
p-U- s J>\ Ja* jLjifl t(|||) 4)1 <u <u>^ (jiJl |%j_^xJI j»LLj J! 

f-L^Vl Jl ^jJl lJL» J-*^ t^JLJl JLLJI oLswf ^j^j Ji5j-Jl j^— JJl IJL* 

j j^>JL SjL aJls- iiSLS^Jl j^jULp^I j t<y jt-^S^LtJ j t <tJ j^JJLvo t <u Jl iLL 

L»_i A~Lf- J^-^i Ul la. .i jL) j_gjj>-lj tCJiJl n .licj (J- 4 *-^ i>"L>- ^jj jv^-^ J g .* <J I j-Aj) 

.JU*Jl i—^L «lJL ULk^ jjjfclS JiU jlj tJbjjjJl ^ laJL "UjL LjLLuJi ^pLi JX! jl ^»_gJ 

.30 APxJ^eJ (J-—" (1) 
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. l jJjJl o IjI c5 ^- 4)1 J 

4)1 *L£ A^yis ^ aj- 1 -^-; aj ^r*"^! <_r'^*^' ^WIj j»-*-Loj t<J <_r"^' ij^H 

s- * t> 

iJLj)M olj)M sift jl oUj)M £• 5^lj"V Uij (j-Ul jL^-^ U^^ri <j' c^^" 

<j JjJ ^Ul ^UJl t y>- jJl 11a ^ j^jVL-j cJL*L£j (ji-lil J— jJl (>» « >^ (^1^ 
Lb-1 jU dUS JS" ^ ^1 JU> <g| r "UJl J^Jlj ^1 t_JL5 JLp ^Vl 

•Or*- J 5 Jj ^J> ^ J o^ 1 ^ 1 

^Ukjlj i^Ul^M L^~*aI JlP- JLS'ldJ j> ojj-JL Sijljj! e-Li^L j»~JtSlj 

cJ^sj L^ipJuI ^1 <~^J)M SjJLill aJMIs c? U-j LjJ^M.s ft-^f- 'V 'W^l 

.i*Ja*Jl ^»l5o-Vlj S^^Jl ASjJl aJL^j j>- j Lfllj^-I 

jt^r-U* y ^Jj (223 ^ <. 1 4 1 ^ 1972 ij^' tj^UJl f-j^Jl) OjjIa 

jlj^Jl ( _ r ^Jl JjJ-U ^ <o frlJ^u-Vl l r r ^i {J ~^i\j ^ylaill <J j*S <-*kj*5 UJJ1 

c*jis*j : c$l 4iP (c-^-) : JUj tUUUj tiui*- J i—jLaJUI (^^jjiJl) : I jjli t ^^Jj 
: |» ji JLij ti_^Jc«Jl J (^j^J-zj) ^y>cl\ :( Lr ^>J\)j .oLl <uJa^i> :^1 <la^ (c~~i>-I)j 

j^Jl jli La jyij tij-^ill JsUa^Jl i^tiVl J (^^iJl) t_jLJl iJl* j t^ljo 4)1 ^S 

Ju^iJlj (. j-vaJl ^iux^ (ji (^U-) ( ( _ r LLll) ji dllS .((j-J^) LjK 
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_^JI .•^f^yjJ!^ t^U- l^!^f ^ C^L>J() :Cj(>*«iO •' U*C» 
Jjl> <.^~^> ir^-^ JSC^" oc-Jlj oyJlj i-il£Jl iC^-j^) :( ( _ r J^Jl) : tsJU 

tfrU^JL^I ^ylp Jjb ^r*-^! J-sf itj ^<jL1S j-fc j fr^jJ* <Urj ^» ^Jls- U_aJl>-1 

US' U=r ^ ( ( _ r ^Si) |»_^r-Jl jl t_-S'ljSJl ^ : ( t _ r _iSCJl) jL :JJ dJUi i J^j 4(<u»LS) 

.^J«^J| (^pj^j) : s.l_p J IS t(L^lxS) >Uaj| J^>--ij 
( Lr JiGb) IS ^1 (^JlS) ^sr Ul ( ( _ r Isbl) : JJ ^^JJJl J^aiJl IJL» ^ IS^UaJlj 

(^LS) 4,baU jl t(oj-~ilS) Uy«-«->-j t ( t _ r ~iSCJl) iJUjtj j»jLS (jl ( l _ r JlS) Haili f^*j>Jl 
f-^jJS yL* ; (jj-jisJl) oJU«j ^ ja>. j-* (^LSODj (^^JlSGOj t(oj-^L^S) l^jt^j 

■*J'jb *<_r* a* 
LjjUl ^ ( ( _ r j^Jl) ilLtU Ujj53I I ^ i _^*2jUJl ^^jUI 0_^So jl J-«*j V j 

C LgJl jUw (^1) U^LS ^ frLk!l _^i~J US U^j^ oij ^^^Jj (.^^ US'tASl ^ ^ 

. (j-^SCJ I j I j>J I ^^^j" j-* j 

.^bSGl ja j jUuJl f-LlkJl (j-^So US jz~Z 
<us La J j^i> l<mxj (_g I j UJ Li (j^^J I j» ^ Uj 4) I I ! i_s jJjit^ J IS j 

Vj> (5^ U-iJ^ : ti^ 'J^ 1 -! j4^~J <iy U- 5 ^ ^* jUajSfl 

. Lg^S ^ f-UaJl (j-^So US (jS^I O^tiJ 

. i Jc^lj US">\iI Js iSj^j (.ijSCUJl 



ib- ^ J-^ 5 j-fc-* V USLkil J-Ja^J. ^t^vJI _;l_jA-> (Qp 4^*-" 

(Black j j-vJl j-AiJ 1 j*-^U |» diiiJl f-U-Lc- L^>_^j f J*- 1 j- 4 t>* ° j-^ 3 ^ 

Lao jjjj (.^j^jJI j ^1 5 ^>-luJl a ^5*JI ^ >.. i.t:5J jj ilJbJl oJla j .Holes) 
^1 ^Jlp ISJjJI ol^^jdl 0JL4J 4jUj«jjIj ^_AJl JJ <_h/I ^iJl ^j^S3I jljiJl 

•i-s^Ji ls^J y t L5j^ 1 J^i 
ijjUw. ^1^1 t(Comets) 0LJ.U-U dvsj <ul 

<u«_~xJ I cJ IS La y j t jIjS" j j->L> 150 ^1 aJ J-^j -J j 

4j<-J.I ^ o j-LJl jJ-v^l jJ^-jj j-j L»_aJU5-l o*>Lji oLJjuJI ^ ^,-15^1! j . ((ol_Jj_<JLj)) 

215 ^ ^ 




hy^ ( 54 ) J 5 ^ 

4 ni'll ^ II ^J^DI 

in i nil oi wjt 



NASA© 



jj-LSl Jjjl Uj^Ul SJU- ^ iijb^o oljL© -y> o j>^\j i ( _ r w»^Jl 

n^J-LJ! (J--IJ j^-i^w Jas^ ^ ij*~«Jj| ^Li^Jl tij^l t_~jJJlj t(j-v»^Jl 

iwJjuJl U-« jlJu>-ljij Jls 0L<Jl)I oIJLaj t,^^! ^1 i-ikL ,jI yJl i_jjJl t-iicj Lwj 

al jj 6ljJ-jJ I jJaj JJi ^^jl; «-JtJl <UJil aL>ejl ijx&S- Ji c L_&Jj>-I Jjj-IjXj jl JL»- 1 jjl 

(.-Jj^JJj . (^jis o^-U s^JLtj to_^L> <l5U (j-j L^JLxS" ^jljij ^jill) iwJ-LftJl 
oLiJuJl ^jj^sU-JI ( 2^oJ— (jjwj^IiJl yd\ iJla <JI JL^»I ^iJl <uJLll 

e-lPj SAP £j] jS i i^ 2 ^. « — «jJ_»J I <jl { < j^S^\ j\ y>^>\ ^j^S-Jl]) ylil jjl j 

Lj^oSU-j 4_2jbij| LjXsliio J-^-Xj *U~J| I JLs— 1 <ub ij-*SM (w-4lil i-9jJ<J 

C~Laj jl (fj^aJl Lpjij) isUaJl jj-v» iwilli«_<J V j aiLJJ N l ^-~ >t -! aJuJ_>L]| 
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Jij .(The Event Horizon) dj.^Jl jil ^ L (-i^ ^Ja— jj^SM t_Ji£jl j^jj . U^l 

(Karl jJLLU jjLLi Jjl5l SJbJLiJl L^iUJlj USliJl oliliSCil oli 2ujU-Jl j»l ^>-Sll 
L«jl VI [(Robert Oppenheimer, 1934) j-wL^j! o^jj t Schwarschild 1916) 

(Tony Hewish) ^j-^ jLJlkjjJl oLiLLsJl t ^Ju>! 1967 <J^ mJ »- ^yii 

^ jLkiL) *j>^>JI o^y^JwJ SjjL— j»! j^-V U-giLl^l (Jocelyn Bell) Jj ^Jl— j^- j 

oU- 5jJ^a» t SJb-l jJl iJliJl y iljX ^l5oV <=-ljir-l ^1 ^\ y> JJi ■i-U- ^> £jl j£ 
iisli SilsS 1 oli (Neutron Stars) aJj^^J ^ ^ ^\ <dJUJ jl oJil Ui^> ajjjjI j 



M» - — 77sr - t — - "y*- «... Jpr-w 



as** 





NASA© 



<U 4i Mi>nll jIjaII jjfS J -^^fj 4 Jj-=> jjAi Q«jLS ,_>uiLi jvaa (55) jSai 
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Cr° j^-^ i-pUJl p-^l o^-i ^ <-^-^l ^UJlp tJJLxS'l ^» 1971 iu- 

ijjLw j»l ^>-l __ rS jLj cu>tj [^e-jlj "if! diiiJ L^-Lp I j~~-<£ \j^>h p^j ' 4_j™JI <L*-Ji V I 
ajjUJI oV di!ij toJutJl 5JI* ioiU- oNU^j toiUJJ iSjU- oUliS oli "^y 

l»— <Ij 4-i*Jl ^_p<^Jl <^Aj C-^w Jls j tLfJli ^ ^L^Jl o«JiSM jlJU^I IajjXLj ^ jj^J 
Jlk; ^ J^-Ju j! <o U ^AxjI (Jlc iisUSl L$JjjUJ .(Black Holes) jj~Jl 

^ 0*>li^l ^^Lp f- yJsS\ SjJi ^»Ju«J LaLaJ io^j^o LgJ ^ jlj^Jl) C-jL/S JJ I 4jlk^<J I 4jjL>_™!1 

^ _yo> jJl^ iiLkJ*Ai!l ^ j>^_ SjJiLJl iiSUJl axp^ ^y> j-" cr^* 

Sl^- ^ _^-AJl iL>- y ij^J] u j^lSl o^jlpI JLij (dj 299792.458) iJliJl 

.tlJJj i±J jJis- yea ik>JJl oi-A p-UJjJI ( ^k~o jl 



5i ^y> U Ju V l^J ijjLi" J ' I jJi ol y> ISs- i^rJ'S 2_LJ 

^ ^—~S jiJl AjjL* ijjLw ^»l y>-\ Lf A j» j^>«-Jl j -j» j^-Jl ciLLi S L>- ^ 3JLLJI Jj>-I ^^Jl 

^ jj^J! Lf«k»<j "Cilji (_j jJ Jj>»jo (_$jJlj tjykuJl j U ^ %74 ^ ^iS'l Oj^o 
iilkil iilko (Nuclear Fusion) ^j^Jl ^UjJ^I aJup 

^ Jl^Ij j»J j AjUiJl ^ jj kiJUJU j (5ji-M e-l^Jl J-a I g la ...olj j^UsVl ( _ 5 J-^ 

.(jvsb^jl yo 105 ya ^1 ^>jJl lfj> ^ yu J$\ j^-LxJJ t^jjjJl JjJlsJI 

SjLJI i jSL>=J ijijZ ioLt cjUI Jj<-aj |»JL-Jl J^>-li f j^J' j j ^ L»bU-J 

j^UcJ i^LuJl Sj lyJ I oU-jjj i«j*>Ul ib$Jl ^Cj" L§Jli L^iiSJj tLJili; 
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^ ^ J j^l jdM & jU^I (56) 



J^iLxJI Jj-^^jl ^J^>c-l (_jj_X_J 

(.(The Main Sequence Stars) 
(The Red 

(The ^ . , II fljJVlj i Giants) 
:>j_~J I (. IjjV I j c White Dwarfs) 
p^jJlj i (The Black Dwarfs) 
t (The Neutron Stars) <J j^^jJI 
(The Black ijH __Jl ^ 2 s II j 



_» .Holes) 

Jl LfJUJu Ljj^ ((_jjxJl ^^js-aJI c~=*J 273 ^jL jlkJl _yl*aJl) i2ik* i>-ja 
^Ji\ (Jip iiUaJl y JUj^Jl oUJl t^jjJl ^LJuVl Jx^p y S*AjJ^>- 5jjj *Ju 
(The Red ^-Sfl J}U*Jl ^ I <lJl* jlki tiU-^Vl ob Jl ( ^ T ^ a!*L^ 

^bJl iJ^°i ^J- 5 il^l$s~<l J j»->*Jl JLsi-lj (^jjJl ^LjJ^I iJi** JIj^jj (.Giant) 
(White Dwarf) (j^J f ji Jl W o jLfil j ^»^*JI J -wsJU; ^ijj L^u J^J-JI 
■clL^ (Black Hole) ^1 j\ (Neutron Star) ^ j yi^J> ^1 j! 

jli ^^oJJl ills' y Jil j*^JJ iJlJUj'tfl ihSdl cJl^ li^i .L$j oJbfljj I-U ^1 ^LUsVl 
^ ji->^Jl IJ-riJ iojlLJl oJlft jl^i pIjijI <WiJLAi iJu* ^j\J£ j^pxJI SjLj J oUj^^^J^M 

I j ili l^J I ajj j^i \ olj L>tjij *^ I yi ^ Jb«J jxSj Ji j» I 5 1^?- J^- 1 ^y> j^J I 

. ol yoi^jl «_jy; IjJj 3jl ^^11 SJuJui j> j>J (The Novae) 
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^jj^j (j^uil ,_>uiLS J ^a. SjIjjJI CjIjUlJI ^yZjki ^tliVi »jy^ (57) JS-i 

4 J^SJl jU-j ^1 <u>U Jywj ^j^-S" fj^ 1 (The Supernova) « ( ^k*S'l 





oijLLU (j^uiVI v 2 ^") a*"^ 1 ij*" 1 -^ 1 t^v 1 c-^>>i j.u.ui-. ^j—j (58) Js-L 
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VLBA 
Radio 



NASA «' 

jj-uJI ^j^iUI jjjlI Ijj^a jt*ojJ (59) JSui 

i!L* ^SU, .(The Pulsar) k (Thc Pulsating Star) ^Ul ^>^>\ 

J^^l j^Jl j Jkij v (Non- Pulsating Neutron Star) jJc y» U UjyjgJI 
iJlj^Vl <Jj^ cJIS lij A^-Sll lyjfell Jl J_aj oli JL* jL^jVl J 

Lyi; o^Jl w^L^j »^ ikS JL* Jb^; j^JJ ^ilJiiVl il^Jl oJl* li^i .^iJLJJL; 

w -aliJ! LJL** j^i ii^ wiL^t » ^ Ji" l+i£J (^r—Jjl iiif j-J 1 .4) 
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jju _j Jol Jjil AiUoJ! j SjUJI j>to Jy**A Liil jj-o (60) JSui 

^yk -v-i (Gravitational Contraction) JiliJl ^aiiJl i*_>U» <JUju ^JUt jSl 



Black hole's wild ride through the Milky Way 




(JuU\ ij**) Lu^ > ^IS ^Li. ^ iS^. £^ (61) JS^ 
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3 





^^^^^^ 




^fcGlobular 


i 


|^^^CIuster Gl 






Globular 








Incr&i 



iiA^jJI piajjl Jjii <ujjliaj jiuLSJI ^yuuLaJI ^ill jjju rt-ub (62) Jiii 



Hubble Black Hole Measurements: Two Methods 



Light from 
individual stars 



Globular Cluster M 15 



Individual star's chemical "fingerprints" 
O ± 



Stationary 
star 



Receding 
star 



Approaching 
star 



Combined light 
from many stars 




Globular Cluster Gl 



"Smeared fingerprint" 
of light from all stars 
I 4* I 



Collection of 
moving stars 



tf\ l"l w wLiS QattAy* dm'lKII 4 m'll ^ II j>j Vlll JjLS <_i jSliiTi j*jLu) y (63) JSLul 
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4j jii <u hn i w v«jLS (jn'il ^ ( i Vit Oj$*a ^us _jj (64) JS-i 
J-aj ( _^>- j , « : ... :t j^>»iiJ ^aLlJ! iJU> i*jLL« oLij^^-Jl j\ oli_j^£J}|l 

pJ»»J j\ « jUwtiVb f>>»Jl »l~>- »lf^iV ^'j 3 ! •W'^W Jl^T*- 4 

jjly >_ — >■ kJ*Uo; U^* <JL^ jji ji jui i^-Sfl t_JKJl V SfjuLfell 

iv_->l ^J»j .Vl >-. atl l l*L> i>V O^-J '<*i>- ^r*^ <*S'l»»J' 

— —224 



jk^j jUiul JllaJ (GROJ 1655-40i jj-jV *-*»SJI jl— i ji-ojj j»— j (65) Jii 

tjjfc 3« '>" ^j^j* J>* j 1 ""' ' ! 1 J- 0 jJJ-> »LilU (Supernova) 

.(Milky way) <tjinn»iJI 




4illeu ^jujtS (jii'tl ~> o^j j-i jl li'it i ol^-eJI iJ>X*\ s-kli ' e n-^o (66) JSLw 
jUaJIj ^j^&JI jLi-jJI Cy '- '^ 



(M IS) u <(M 31 Gl) (1) Jjj j^c «JJjS Ijj-io* ^o$* (69) JS-i 

l*L<»/l jJJl jUwj k...Lf;L»- J*-*^* LfJ jOij jJ*- £>l*»j ' 

^^>»Jl kilkj j^-ii 4...e ar f r *Jl jj^ljl^i j> *JL«rj o^-Sll >*^£Jl ^""j^ 

JL* oL-JVl u y'^' a* U- 3 J*^J ...SJUUl ol^Jl ^JUJI >*y 

iU^Jl ^JLiJ LL»j JUt-1 j'S' © J^l ^ >^ : * i*— J' 

pljfl j«» Lfwil>- ^}U»j ^ J^*-^ 'fJ*!"^' V j** V 3"*"' ^* 

JULiJl (JLy ^JJuL-Jl ^ fjij ^^fijil (^JJl jj_Jl v-j jiili ^Aj^>, 
(122 :.l_IJI) 4& ^ Oi 

«—>■-*• i_»jl>~» «...»....J j_j_JI v r >_ ) ii!l a Jla j » t j j^jJiJl iLJuJl jl -ytj 
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WFPC2 






HST • STIS • WFPC2 



Seyfert Galaxy NGC 41 51 ^ 

PRC97-18 • ST Scl OPO • June 9. 1997 

B. Woodgate (GSFC). J. Hutchings (DAO) and NASA 



SiW 2 * ft II Cllj^t fill JJfc jjL^d CiLj'linfll iijiua (^) J^** 1 

JJUSj ttf .LJUi U5 «,_ r ^Jl jj'>»Jl ^IjiJl v_i-»^l JLp Ugij liLJajl Jjki 

^Jj Ljjjt i-jjiSj ( la a.*.* jl) aIi-j ^^Jl ii^L»jJl ikiUJl j~Jl5\*JL L^j ^» j jj»>- 

.(Supergiant Vacuum Cleaners that suck in everything insight) 
j^£Jl »iL» <-» c< « ? « ' t^jJl J^Vl f,rf-U » j**** a^-Jl w'jiiJl ^^ir'j 



-228 





_ji (Accretion whirls) S.sL»J\ j-y^j-* oL*\ ^.i— Jl jL>o J-*- 1 * ^ S.»L«Jt 
jj (The Main Sequence Stars) )\ * ^Jl j l^. ^ (Accretion Vertigos) 

3 ^x,: ■» (Novae) » ^c-^. ^ _j1 (Red Giants) j^>- <ilU> IfiL^ j- yrJ^ 

fX-Jl ^ jIjlpI ^ .tJI iiJL»_«Jl jL>»jJi ^pjj JLij k (Supernovae) ^» k<- 

(White Dwarfs) ^^Jl ^l^iVt j^J Jl (Planetary Nebulae) k-Sj&\ 

Cr* j*j (Black Dwarfs) j^-Jl fljiVl ^— L ^-ij-v t. ^1 j^>- jjjl ,y ^.v.J 
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Andromeda Galaxy 
(2.2 million light-years 
from Milky Way) 




Milky Way Galaxy 

(artist's concept) 



lfrcj>] i j jLa-aJI C>l <j* JJJLJ ( AjVjjlII i£*u) Uu j^a iiiUJ ^Inilf-iVi jX-jj (72) J£-i 

<uj j. j • *■ ... 1 1 j^»io 2.2 ^Jl ' jJ*j ijLuj Lu j^~c \c ■* ■"■ ^Ul a 1 1 1 1 1 1 1 1 1 1 aIjaJI 5 j-^-i 

w/^aJ j ji^J ^1 .«> (.Non-Pulsating or Pulsating Neutron Stars or Pulsars) wuU 

^1 s_yJ\ Ju-L" sij i^SLX^Vl l+ik* s, >- (Black Holes) 

^f- ij^jilj ii>l> _y*J iL- ^«Jl ^ y^jjl ^,1* oL*Jl Jllj jjyj jf- «■ U . 1 1 

j~f. j\ i^-iL^ tU...,U jUi ^ j>-\ s ^jjcJ o-L» Jl&U; ^ i»JO-U- ik- <_4 

jj jl>Jl IJ-i (^JJl »-U>-j «Jl ^^U iiJUJl SjJiJL; jJUJl <»j >-f..-" ^y^- fJuJl ii-f^ ii;* 

jjfcuJl j^il »iU %90jL f ^Jl ^iLLiil »UU JLfw ji U>- ^^Jl 

j-i- jl w5jjil_* <AjJtu_ W-i3j ^ cr* CpUl oljjH-Jl iiL 

i j !l : i~A>Jl il ^*Jl oJu» J\j . Jaii LjL~>- Laj^jLL; 0-^-*-2 • J^W* 1 

t (The Undetected Brown Dwarfs) iSjJuJl ^± LjlJ\ fl>SVlj .(The Black Holes) 
(The Subatomic Particles) oUD '<J J x i\ oUJJlj i(The Dark Matter) «£U)1 S^UJlj 
y»Ui]l ib£M iJU ^ LL-»- jJii* j j£Jl J jjuil *3>Jl ikS jij i _j 
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.(39 ^38 :«iUJI) 4^4/*4 ^ £ I 

A jiX^ . . . ^ "j^-ji u jisi 

.(42 isiJUi) 4^rf 0* J^A 




xuj V tfj^ tlj^uJI ^jUcu JLi ji ,'Vi ui JjLi oj^iiin ilaxul^j inn Ojy^> 
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<<U« ,-> Unall % II yU. Jlaj 0un mil £bbui <UU> Jy> jf^J jA&iJ ftUoill ji S j ya 

(^'mill i^-y II jj) a . t ill <L^l^aJI j^bjVl <Uic 
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$L A J^Lt> (11) 

(1 : f uAll) 

cJ>3» 4)1 J j_w* j JLi :Jli 4^, dUU ^1 

4s I : J JJL jH| 4)1 J_^jj ^gfj^ o^^^-i t ^W""" !- ^ 

. <2) «pJa*Jl 4)1 ^Ja.«JI 

sjiJL*JJ ^l^L-oVI JlpIjJLII J_^>- ojj^JJ ^^.wJ^JI j^>«^>JI jjJ-jj 

4)1 ( _ s i^>) 4)1 Ji~p -U^» Uj^i t^j^-Vlj ^jVl 



<JLw-j_j 4)1 f-L^Jl ( _ s l* i j <ul«- 



» Ju=- j 4)1 5iLp p-ajUijIj (.cjLj^JI ( _ s »*>L^.^f I jjjJl HJt^j, (j-'Ul 



.^I^JJI (1) 

. «4jjiy> ^jIH JiiUJl ijS'l (2) 
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4)L IjjiS' Lb! jUI j\ t4il ^pb Ij^ltl jj^J Lb! £>Jl ^ ijJUJl ^ t^l^^Jlj 
N Ua^j iSAki\j OLj^JL N tJ-i«Jl L$J jJ^Jlj i-b>Jl Jl>-U LaJl^-T i_^>-j La 

• <J^i ^ 

.(89 t88 :*lyuiJI) 



1; ;,■,>.-'.:•.-••■■■■:■ ■ 



t>S jVt JjJ ialla jjjj joSU 4 t3l5^> O (73) J^ui 



Li *>UaJ I j ! ! . . . o jJ UaJ I <u Jla ^jg- £-i'jt5 ' O jJL«J I <u il j-~>j <• 6 j LSli I <ujCjj 

^ ^jJU^Jlj jj-S'j-IaJIj ^^iLSoM a&>-\ ioj^jSGl ojj-Jl I-Uj <d5 tiiJi ^ 
jj^< ij~*j>- 4j cJl^Ux! jSLi t(<u ju^>JI) : J jJiis <~Lp *bJLJlj 4il j£^~> q~>- J-S^ 
^ .>Jl*-> J_<^>Jl c(jJflij iL< t <■ i g Ol 4^»LnjVl ci>cjLiJl ( _ r *) jvJ^iCJl jljJLlI 

t-GjJi c«cu5o- JLij <u_Lp J j^-i <_j^j 'tUf jJUJl ^yip aJIjJI <Ljj5o"l oLVl 

jji^jVl ^ ^~JLj ^wiijj tjjj^jLjJl £jLv2-»j t^j-jASCaJl i_isljj> £f> jj-^ (*"" 

. d^j&Jl LiLc- dLS" ill j^y 

i^ft jJ! ^J-p i) I Jill JlaI jjJl ^ iJLp ^1 jjcl^I ^1 «^1*jSM 0 jJ-*' J-^j j 

'(>fc* 0-^ drfe* ^ J^J u^J^h ^lj-»-~Jl J^*- "^jl^jj Hf jJ^' 

jjtj t j»J<Jaj j*-*-! 2 -; c^j-il oljj-ll (<jLj>t_^) jjkj tjl_§jJlj J-JJl ,_yi (j-^w Lj 

^^ip jjfcj c ^jixJlj j-^Jl <Jill»jj to LJjJl ^ *LjLi jy 1 — >Ju*j jl iLLLoj (_jjJl (^Iaj) 

.j^j^JI j»-SC^Jl jj^j ijoLp (j_^i jaLa]| 'jjJi J^" 
j»JL^ JJLvjj 0 j^J (Jj-yf ( _ 5 JU- f|g jJL>Jl <uil JwJjLt i*_>^£Jl Sjj^JI ^ yc^j 

djJij j^j-ljl ^uj AXo i«Ldl 4lvfU*Jl OtAf-L^ Sjj~Jl aJUsJ ^JUl «|| ^jL-j^JIj p-LJ V I 

:(JU,j iljL-) j^Jl 

(AjJu^f ol»^l U» til s^ J J ^ ^ '"^ ^ f< ^ ^ ^ 

.(19 A&J* ^ 

jJUJl 4il y» pjjJxJl oTj-aJl jl «^L^Jl JaI» (((.UiS/l JJjJJj 

^*_g_o_Lli ^ Li">UaJl 4<o oy-«3j ^ ^t-^i villi jj^o j^pjJl ( _ s 1p j tj^AfrLjl j_^ijj<j UUj 

AjLjL g oJlS^jj t<U)l (_jLp 1 — llSCJl jvJtf-l ^sl i»j^J>3l Ojj-Jl i_a./?"j . L§J j~*2"-J |< g ...tfi V 

I ii Lg_oJ I j SJ JJ I j tic I JlJ I j 5j^»<J I v_ii \ jjs ^\ j^-jj t jj^iJJ ^v-LiaJ I j j-/? ^-ij I {y> Aj L 

.(23 c22 : f U3Vl) -4© Ifi C bjj ^ ^li ol VI ^ j) >S 

(jliL j»jj5C]| uTjill t_J\ ^-oJU-j ^^Jij-^aJlj jLtf^Jl l jj> (jl <l*jj5CII ojj^Jl jSJaj 



*y ( _ 5 Sl! LJjJl jl (jL-o) 4)1 jjrJ^' 44 ^' l — 'W^ * -i^^ dr* ^ 

^ !# Q 1/^ i& j£> :^ (Op! (JLij lijL") 

.(28 : f UiVl) 

. iiLJl a y-^\ <_Jl i-^-JL SJUJl LJjlJI SL>JI iaUx) ^^^Ji Ij^—^ As j t^jj^Ja ^Js- 

.(34 t 33 ifUSfl) .^C^^P'f (^U' ^ Jkfc j^j &\ % 

^^jle jjj>JIj t,_^>Jl jL5olj t<uit 4 ; ^1 0j.5jj<j j j - ^' >— a.^ li^i t4X«j>-j 

. e I J L^^-il ^ ViJ olji ^ ajS ^ j t CjUw«JI j SLsJl olJi^J ^ >da>J 

<U»jj tiJL-jJljo jjJl -UAjj C aJ (^Uj) <(ill f^UkvaL j»j ij (^Uj) 4)1 ^Jb 
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LjlalSJ jJlpj t^U-Jl oMLoj ^^Lp dills' i^U/Vl Sjj^,)) ^ oL>SM J^jjj 

t^v-*^ *^lUlj <i>Jp[i o>*^ ti. o>ilili5l i). £sp 

!j> jjc. _jOH Jc 0>J_yu Uj o^fr 11 <_>)-*£. djSj*r (t^=*-jul 

.(93 :j»L^I) .4$M§&£ .gZC 

.(ioi : f uvo .4® & * 5? i; 

^ y^j ijiScfa <3^- "^i ^ ^ ^=0^ 

.(103 d02 : f UjV0 4© 

. J^L^JI J^»y dUij j^Jlp cJji! 

: djic] (jJ^ j * ' ( v ^^ : " (t-fe^ 

j^L-i; yt; c ^ ps*4i $$ x*$\ % & 
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.(115 dl4 : f UiVl) -4 © J*J ^ ^ 

:J^ii iil^Jlj J*Ava5l 5jlJLgJ 1 Jj&I ^ jt^J y^Ui 

.(125 : f UiSll) -^^^S 

^^Ip *I^>JIj <_jL~^>JJ ioL«j| aJI L*_»^>- Jj^UJI j-^j i-i j— ■ (^Uj) 4)1 jlj i^jij 
^»L*J V I O y> j>*-i I jJlSo t L>l I jjL>nj J NjLkj ^ 1 s (^Lju) 4)1 L^_«__ r >ij 

CjL) il JjA>J t Li">Ll>-lj (^jJLsvj) 4)1 ^^Lp frLa fl^l i(_£j^>-l cjlj L*jLsw»J tojlj LgjU^J 

^LJJ jLi ol *|§ 4)1 J j^^j t^y-lo Lo aJI (^Uj) 4)1 ^^Ip i_->IS' ja jJJ» 

4)1 j» j^>- L« 

i^u. oiy'j cD^b fO^=i udiii ^jiij jijij c^j^ c^j^ 

.(141 :(.U;^l) -t/r^ 4 

l/i) fUJ^I ^ ^Ijjj iJUi J^l (JU;) 4)1 ol t^^^l ^ (JU;) 

LL^> jJl Ja iJ_x_i ((^LxJ'i/l Sj_^)l j»JUio j . ( ^JL-llj t JoVlj t Jjt^Jlj t (jUiJl jj^o ^ 

( (4jjJL>t^ jl jjL>tJ jl j . 2" j^-i-i) <JLs-l Lo (J^j j 1 4)1 j» Lo j» ' <u«^s ^Jl jJ— Jl 
il^ "^'j-'J '^fe -Lo_>t^o L>J_^< 4J^oj t(3"^->- > ^l ^jL$L»_i j»ljjJ*^l ^1 jS-Xlj 

je- j ^iJUaj ^jJJI ^^jf^^ (^Uj) 4)1 olj t (j^l J ' ^jJ-SCxJ \ jJJii! 

ja ^-^~>j> \ ji j?- ^^jj Jl5 Lj cj j^J I ^Ll>- ^9 I iJUJj . o ji.x^2j I \£ L«j ^jI JL>Jl j^*> aj LI 

p-jijj IjJ^S <ju!l il)J.y : J X«->tj> LiJI^i Alxj OjjJ^oj C Lh^ IjjLvSj i J LzSnJ 1 Jjkl 

<jj^*-% p^^i "f ti* f»*^ 4 (n^l tkCi; tylSj 

.(159 : f UVl) 
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: J jixs H5| ^L>JI J^i^Jl jLwJ ^yLc lijj^j <u_>^SsJl cjj~JI 

^JUi«j lsL*~> (5^j 4*^-^ 



.(165 _ 161 : f UiVl) -4© £4 4^3 yllJt ^ 

<6LL>j dUi 4o SI 1 J^j & s* J v 5 ^ J 

|t^Jaj i^j-il y>j <. { j~j>j iw^~5ii 1* j*Jj<jj t _ r £>J!j j^Jl j^Lo (^Uj) «uil (2) 

jA j l o^Lp ykLill jjiij t ^~><Jl (5 ^» j j-aH tjLilS' t^jiJl j»-^>Jl t j»-»<Jai j 

c^<Jl ^__^>t-oj c~~<Jl ( j^o (_y>«Jl ^r*"^ i_*«Jl ljJU j-* (*JL><^v>i) <u)I o\j (3) 

^jjjJl Ljl~^>- j-oJLllj ( j^«_^Jlj liSCvo J^JJl J^*-^-? i^L~so^M jJli i^ysnJl 

:(JSli ^ jp) Lj J_^j dJJi (<_5^") ^ ^^Jl J~>-j^l 
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jjSJI <LaHa ^ic jS^i Lu s-ta £=kiua ^ <3jj5 ^ j2 If-** S (74) JSLui 

.(19 : f U!*l) 4© & 

.(155 : f U*l) 'p2 £M %\2 

c^jJo JL2i ^hiu-^fL IjL* 44jbt oLL ^jJls-UJI ^JUiJl ^ ^ (^j>^>-\ ^^f-j 

jIjJIj t j_^J j i_o«J LjjJl 5Lj>JI olj <.&j-*->-jj ji uHJ-*-^ ol (6) 
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:(j5li y y>) bj Jjii ciUi C^-i' L-> jj-ii jl(7) 

.(164 : f UiVl) • t'-!>4 iil t*l W 1 >i^j 

«fU&1 SjJ^)) ^Ma^t ^JjoIlIII J^t£»j 

SJlSj_« J-JjxjJL 4JLL*jl»J I iL^^JLiJl .s_L£- ^LxJVl &jj^> ^ *l>- 

t^jLuJlj t-u-JLJlj tdLj-^Jl ^ Hf-d LfjjJ^ (^L^) ^uLj i3^Jl ^j^" 0) 

(2) 

. ^5 LS3 1 ^ jpsuj UJpli U_»^>J f j^*- 0 jjjJfcJl^Jl (Jj^* i^-d^r*^ (3) 

.(yUJl ^1) J^UVI iJL^ iVjSfl r .^>J (4) 
.eJLii ^ ^ ^1 ^ jJl VI ju jj! (5) 

(6) 

'(145 : f UiVl) ~ . ^£ $ ^ ^ £ 

. U^-i (j-'bJl Jjjlixj f-U ^»JlPj Olj^Jl J Jc^' cjLiJaj j*J^>=J (8) 

jTjiJl j»L Ui' i»j^Jl o jj~JI y>b dUJUj tsjj-^j 4Jl5Lil JiL jJUiJl (H>>^ (9) 

: ^ U ^ dJUi jUtjl tj&ojj kCjJiS As">Uaj t<cu5o» JU^j t<ulp 
241 — — 



ISC-I Jl SjLS>M (4) 

^'j-;' iiL^Jl ^jj^LJl ^sJl^ (JU;) dl ol Jl 5jU)fb j^l (5) 

bis ft-^JM I*; >_j>-j9 '■>]_ <jp- ^s^ - 0==* 4 J 1>?' -J'-fri* 4 ' ^ ljj^=ji 

— _ _ —242 



.(45 t 44 ^UVl) 

i\ Sf> .Jb-j (jus) 

j» jjJl j^jq 4J2JLJI jLx^lj t ((_$ ^JwaJl 4j j-«-!l) olijJl jj-vS cjj^a j» jjJl jljLc-l (7) 

• rCjUJj iijU) J>JI J_ji dJJij 4 ;LJt £^>J io^CJI Ja^y Jl ijU,y \ (8) 

<^u)ij LA)*- o^J (•! jJ^ij *A uy. i^jJi o^-^ -^jW 4 <^J>i 

.(92 : f Urtl) -t^) i>j&i«6 (*r>^ # p>J ^ <j>*ji 

^^(j Sj: J|i J^-j ^1 j_* (^l^-) j! ^ji sjUtyi (10) 

.(96 :^buVl) .^Ci ^Jlj 

.j>Ji\ j jj\ oLik j (» u j~>- ( ju;) <dii jtjs (1 1 ) 

.3wb-lj l) Jli ^ LjJl£ Ajj-iJl jl <uJL>- x5Lj (12) 

JS' oL <b ^_^J *U~JI j.* *UI 6yj <jjJUt y& (JU;) 4)1 o! Jl S^Li'V I (13) 

. jJu^l Jl ^jJj *L-wJl J ^LiSjVl jl Jl ojUiNl (14) 
I>jj<Js ^i">b^l Jlj toLijy<^Jl ^J>j oUj^»-Jl oULJl y> o\ Jl 5jLi)ll (15) 
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.0 : f UiVl) • 40 ^>jU 

cUjL^J jUlj tL«_LJ ^JJilj : cs j-*-*_ ; J^-j tJJJl oU-Ui : ^^-JJiN 

j^XJ ^ oiUJ Sj«jL« oLJJaJl Jj«^-j tsiL«J tjl _ys ^jVlj ol ^.L~Jl <uJL>- ^^Lp LgJ 

LSoj-S -J I j_Llj>-j toL* (j^-x-i <j <iS IJl*. ^^^jJu ^r-(~j> 

.« . . . \ x s ijlp dUi ^ iji^i jJL; tijJ jj <J I jiiji j tS/jipj 
oiiji^ji jjipl u^Si /jjl 4^*^ [^sai sjj- 

. . L }j s i\ oL~UJl L^JI» U <ujI <uj^j) «J^>UaJl i_^L^» jS'ij • 

•cLjk jJl ^^Ip 4 ^LiJlj Jl»j>JJ "(jLsX^L lil jXs>\ j 4<J L>^~~J j 4<JlP 4<& Ja^JL LlJ 

4_^cJ . . .tS^i\ J, Ifjji ^ ^J,Ul iULiJl ^a>t jJiJl _j 4iJUJ j?* 
— 244 



^4Ji JU^Jl^" U (i-^-j) "olyJl ^Ij^J oLJt Sjiv?" ^ f-U-j • 

(j\ ^J**-j^ to^JJij ^Jj-^j ^jjl-^j L fL fr J^^j t^^Lft-io-U cjUj oLjJJ *jxjc^> 

(_£ li i 0 j Jj>t>tJ j I t 4j Oj • (j» <_^- c ' J-*-*d ^ L*^* 0 <JjJ~*i 

jijCU ^jvft^^ "^yj t (_ji*-»J Jjt>Jl jj-a i!j>Jl ^ JL»ytj dUi y < r *>*&\ f-^ 

i*aU- ^ Oy^^^aJo j Oj-L-oJ j»-§-;j-> Ij^r*^ i>i"^' f - " . ^OjI^jO^ <*Jjij 

<d 0^1*?*jj ii^jylS^Jl <u (t-*^' oJlA ^» i<Luio>- Jij ^^Jlpj <GjJi iL*Jl 

. «U.>L*JI ^ ts^J, 

^ . iajCj 1 uij .,<-? 1 <Ot^L>sJl I, I oj^j ojJ^>o (J I o^LaJ Lo..L»J ^>~ a li J-«^><JL sjj^JI eJjk 

jJiJ tdL^i <»J JU ^ J»U«JI ^*>J j^XwJl <uL U>UIj JUSOIj J~>wJlj 
Ju>- jl ^JJl |»l j^Vl j ("L^j^l Ojlvaj J-sAix*Jl 4)1 I : SjVI ( _ s ^» j Jt~» 

j jLSo^l j J _^«j<JI (jlAJ^ Uj i*5UJl (^^j <j<^aJl t-JU^ ">Ux^I 

ji^Jij jjji jUj ji^Vij ouiyi lulj J\ 4:j^j S^j¥ jU^Sft j/v 
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tj^>=j>Jl ^ 4JL2JI a~aLl* ikU AiLi- Iju Ljji' jL ^s^sS\ ^Lui^^l ^1 aXI^J! 
^yi i; ^ I cJ o j>JC> I iJaiJ I o jiA j I j 1 5i LkJ I j SjLJI ^ ^ <U Ut-/?.I I a^a Lt» j 

pLJjJI L*j-l?tj aJLi* Jj-I ( _ 5 1p bolJu^l j JiUaJl i aJj^_o j t Lj ..^Lii j SjLJI 

*j^J ^.o^l Ji j : (Age of Quarks and Gluons) oU _^Ju>Jl j j\ j£>\ j~os- (1 ) 
iJjVl oLJJl oJJU- aJj pJi»Jl jUtiJ^I aJu* Jj*j aJUJI ^ fj^- ajU ^ 

(.(Neutrinos and Antineutrinos) L^jUJj oIj-^Jj-jJI (.(Quarks and Antiquarks) 

lift *\y>-\ a?- • ^Ivai^ 5ji A^iWJl oJlSj (Uiw UllLo UbiS' ^^31 oLs^jJl 

a^^-^JI s^iil ^ (Strong Force) SOjJlIJ! c~LaiJl L-l^ i^J^SOl ol>-JJl 
l$Ji3[& jIjlp! Jjij jl^ aJjSM oL~~>J1 oJla ilJipf jl Jl«i*jj ^ (Electroweak Force) 

aJWI ^ <^>- j jJu ^ <^j^- ^1 JLi j :(Age of Leptons) oU jiJJl (2) 
Ji« ^ oiLJJ aJj^I obJJl <_i>-I ^JjUj aJ j t^-ia.*.!! jU^ajVl a^JU^ Jjo 

(Neutrinos UilJu^I j oljjj^^-jJl j (Electrons and Positrons) laolJui>I j oU j ^5CJVl 
o c~LajL'I j (.(Bosons) oL' jj_^Jl o^jUj Ui" to LS'jl [and Antineutrinos) 
. a^sAJI a^j^^JI s ti j (j yi\ ^UJl (Weak Force) lL*^a}\ 
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jj j : (Age of Nucleons and Antinucleons) UolJui>t j oU j_JISj_jJI ^ (3 ) 

i (Protons and Antiprotons) Ig^Sliij oUjJj^I Jl» ^ laolJ_*s> 1j oU^Jij-Jl 

jjj ^jJLp JJUaJl c-JlSj 4 (Neutrons and Antineutrons) Lg-Js-Sliij oUjjJj-jJlj 

S ^xaJI ^ Ji j (Age of Nucleosynthesis) ^L*Jl olji jiiJ _ / *ap (4) 

LwiLj I^jJL& *Ul*JI UjJuj ;^JajJl jU^tlMl 5Ju^ JLxj < — ilt ^ iJU 225 ^ 

if 

Jjjj^j Ja>ly j^rJ ^ j (Stable Deuterons) iuliJl oUj y^jJl cJ <usj i Ui>^> 
4_J^»_p cjIjlj LgJj-^J . (A Proton and a Neutron bound together) j jjlj-^ £-* 




(j_jSLll ^* Its la-uj j fjo jSU 5 (76) J£ui 
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^bJl ^yijo i%25 J>\y~ 

Ji\ iJU ^JJl ^> I ^ JSj "-(Age of Ions) oU^'Ml j^s- (5) 

5JlS o^^Jj^J 5 jJ^f- ^ I ^i«Jl ^ :(Age of Atoms) oljJUl J.U.J j^as- (6) 

Ji j : (Age of Stars and Galaxies) ^wJl j ^ jlAJ ^^lp (7) 

i>»Av9 ^ Sj.,l".->Jl SjUJJ Vj^I obJU lA^Lk.s^L JbJU»Jl olji ^jJ ^ Lji Ujj 

J^Jl JjJL cUJi j Liy <~«JL*Jl i_ijU-»Jl oJla 01 ysJl J-—* Jl2J j 

05 L£o?j Cjl.V.M lifj Jejj^J Cjj£S\ CjI 1)/^ 0^3\ jjjl^ - 

.(30 .<© OjUjd ^ S o3 ^ £It 

Q1 m j\ & @ a ^ ^ pit 4 ^ ^ - 

.(11 :cJUi) . 4© OJ^tt 

.(47 roLJjJI) . 4© 5j^J % £\ l^i: $©(J> - 

'SH ^1 jJ»^JI ^ ^^jUJI ^jOxJIj i»iUJl Jl5jj Jj-I ^^Jl sJla j 

aJ^jJ! jl j t cj*ApLiJl JgL.^ilj t^-w-jiJ! o^/jLx^oj t5jl^>Jl oL>-jjj ti^^LSsJlj 



jlj ju ^ i^,^^! L^v2j«-^ LjJli^Loj i. LjJljji oLp^ij t LjJLS'^p- isL^ijlj t^l^-Vl 

JUSj to jJliJl ii^lkj j»JajJl jJUJJ J-f^j L> jAj tUj^^cJ^^b t/-^^' ls* ^ 

! ! . . jj JuhJ ! iiij tiwaJl 

SL^Jtfl ©jJLAJl Sua Mia ^ ^>4 jjaJlj ClUllaJl JJL* :Lj£ 




iaJlaJ) (j_jSJI ^ JiaVI (j^ J^jp tylSJl i«i J"t^l) g-i-a J ,ji ^ la- u i U S j^-us (77) JSjji 
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^ (_£j^Jl ^LaJjVl <Jl«-P ^ g-jUl Pj^aJl JL_£U«I ^^Jlo Sj^UJ! iJLLiJl ^ i!b- 
Ji y> jj> - <uJIp ^ _ p>«Jl oli" Uj . (JlJ) 4)1 *ll> o\ ^J\j ^bJl bJL«J ^1 

^/s-j (»Ja«Jl jL»^Vl Vus> y S^l cJ^l^l Ji j : Ij/V I UJaJI (1) 

tiLoLSCJl 4^jl«JLjj tiJjSlI L&jj-s£> j_«i£Jl S^LJ 4-JUJl iiliSJL I jiJ>S\ oJi_» 

1l- j^U ^^1 JI_po ^JbJl jUiiN! jbu ro^SOJ iJUJI iOkll (2) 

p^Jl olju tiilJuj t Hi 4)1 ^Lio jl Jlj 4 ^-i~Jl (j-a oljLJU SjJLp ^ ^1 JLnj ^UJl 
y L^j ^SoJ 2L5 ^ *l j-^Sfl dJJu i_Jlp! c~jl5 jlj *L—JI J I Lgjl j-^>! JL-jl ^ 

<. LgJ I ji» I <— aJbj^oj j I jJ I ol>_^« J_«_JLJ l _ s xJ ! <u* bJwj j^5C! 1 ^1 y> V I y 4Jl^ii« 4JLJ^ 

t J I Vl'j ii ji 4*J> X $\j _^Jl *■ j^Jl iJUs>lj t A j^>Jl C~>o VI j 

JljJalj J> ^ VI L^j U-9 i_ib>J V i^^J^Li^ j j^>\ <^->^r j-<>Jl «jL*j 1 L«L>- i*Jil j 

oU- jj»J CjI y^ J-L?^ 5JL* ^-j ^-wJaljJ^j . b U ^y^- j^jl J _jJaJ I -U^jj t L$jL>- j^o 

Lol t UL>- L*-Ji>'V ^^u-JlLJI o fj^- (i^S^LvtAJl oU- j^Jl) jjjI jJI 

— jj^^SLoJlj) j j ajUj 0.01 l^U-j^ JljJsl ^jl^si aj^^sJI i*JiVl 

JL. 0.001 

f f. f. f. f. 

(bi Lflil j LfSji"! J-*j) j^J-Vl : ^ * yjz±\ ujUsI ^ OLJVI j . Aj^wiJl 

ol>y ' ( _ 5 >^axJ|j t ( _ r LJlj tOjj^Vlj i^a^-Vlj 1 ji^sSlli t^UjjJl 
^ j jLgjJl <lJa VI ^j^9_^j (_g y V oL>-j^JI oJUj i (bi La*>Lp| j ^y j^JI i^jLkJl 

<lSC»^ (_^JdCj V jj^o^LlJ 4j»-I J-»Jl I g g .,r7 L) JijPt^Jl ^j^j^ki (_gjL>Jl l_j*>LiJl J?*~i * J^T 

tf-L«Jl oljJajj jLjJl oUL^ft <Ja^vljj t-iLJsVi oJla jj-ul^LxJl 4^ij t jJ^ (_^l-4 

4j (_jjJl ^y^oVl jLgjJ I jjj bJajO ^^ij^Jl L^ixj ^ lgis*>\^>-l J^s-j tolj^Jl oltiy>-j 

iiJs LjjjU^J lil LjU dJJi i _J^ s 'j -(_pL»-» (5jL^ »J Jj^Ij ^jVl Jj^I 

:(Jsli ^ jp) (JUj iljL?) J>JI l^j jJI JUJI 
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.(15 .14 : . 4© Ojjj^ ^ £ 

. (29 : oUjUl) 4lJ| £M5 J^j^ : *UJI cJv j ^ (<CU^«) <J ji j 

t^yij^l J-J LjJi ^-o laJllP <S"j_L>- .ib^j io-Ua ( _ y ft j tfrL—Jl Jj i<JJi oJL* 

1 1 034 i jboVl oLl« ^ ^jI^h L^U-c4 jSl viJUS j ^»*>Ui ^ J oLks^Jl j 

dJJj ^ I J j-vs jJ I L^Jl5L»j *y I <L*_Jo ! j 1 1 jj^o 3795 I j->»j k ■ <■ \ 

i_Jj>I ^jbU (^jLJJI ^J">UJI ^ Ojjj^l tiUaJ j! c*jLiJl j_«J tljut (3L*_pVI 



%30 




%19 ^Jl 



%51 



is 




%35 dii^Jj 
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%0.01 ^150 J** ^1 Lr ^S\ hS\ ^ -ka* %1 y^~ij <.* Lr a^S\ JjlkJl JjlkJl 
^j^l ^ JjuiJl jJuJl 11* JiLj t Jlj^Jl ^ JUJl ^UaJl *Ul J ^200 J^-p Jl 

iliC V Jlp L>Lj (_<—>- ^yUaXa^lj OJLlxJlj jL~£j*>U ^jJ^J (J j^Jl 

*y>-) «• j*J> J*?; ^ ^ y*^\ (S ^-~>^ "wilVl (J| 
j iS^AS iJ iJu>-ljJl ^1 y*H\ Jj^j («J lil Ij- 6 ' (*_r*- ^^j-^iy ° Cr* -? 
<J ^y> ^jA> |*40 J^e Jlp ^J^^l liilU Oj^j ^rfj i<51*pSM dlL7 J| f^aJl Jj-^j 




. (40 : . ijy 0- >A ^ V ? ^ 

<3jJw 4 i-J^i; (<JI-*jj iijLJ) J^ 31 W^HJ <£»UiJ» (4) 

. (6 : ^0 . 4^±& ^cM 4 ^ ilE- 

L^Jb t^JI iJJi Jl>-IjJI Jl IfcJb <, JaJl iUlL dj^l oLJUail »JLa Oij 

. Ja>L^> JoU- ^ l^j ajJLJI L^LpL; w^Jl iJdi J^-IjJI J| 

^ : l^*Jx-< JIp jl (j-^j^l j^>^> ^ 0^° i»JUaJ j^m5* ^aJI iJLfe (5) 

*igj>- ^^aj I \j>- (J Jl=»=JU I ,J-^>j jl J <■ <da^>o j <U Li j JLs j^«J I (J-»j«-j 0 1 idJ I I <C-~J I 

^ ft\j Ju>JJl Jlp j»j 1 5JL4JI. oL><J jj^jVl *-^?r JLp c-aJI <ui ^J>jjj JJuaII 

• (j^J^I (j* £ jU 'V' j^l J 1 JL» JL; bUj ^ (^^l ^ JaJl) (jJJl t-J JaJl 

<uip ^— aju»jj 0-v*Jl L^*9 £~£>jj j»J (^JJL L^ol^>- ^^-o j^-^l "'*>J (J S (3^! tj^^d 

^ ^Li-jl J| c^l j£\ j\ JU Jl JL^" lr Ji^Jl ^ j-JS" jUl JstJb ^ 

. Jjf U^JJI jf VI ^jVl 
4il J _^<j iUx^.1 _j tiJwlS' -us iJJajl j jSvj ^i]| JjMiM Jjuj 

i>-si>jVl ji>Jlj t ^J>- IjuJ l_j (oljLk*Jl) ^jUt^Jlj tijj^SOl 4jJJs j-iJl ^aJJi 
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. U£>^> ti^pl iiiijl ^U^l j i^U^Jl iJJi dUJ^j tii^jJl 

jJjlSl ji_^J J*** ^r 4 J-^ ^a-" ( j ~»-£JU 4^-l_^cJl ^j^l >- a., / ? .;.; Ja~>«_<Jl 

C^Jj Lr £-*J < _ s xJl iul^Jl oljUJl CjUjJ^-j p-LJI ol^Jaij jLjJl ol*L* jj-a <_?*^l 

:dyj ((JUJj j^Jl ti-iJlj 

• 40 & H M 0 '5 P$ © 

.(3 _ 1 i^^l) 

•(37 • <$S^^GJ^^^«S?j#S#> 

.(61 : yip) 34*5 ^; J* jS3 4f ^> 

.(i : f uiVo -40 

^it i_r°' c?^ cr^ **** J *— <_K-* iy (Jj-i^ (^jJl ^1 i-jliS' Laj JJJJ 

t^^Sj^tj Cj|j-9^Jl (jJL>- ^ UJU^J t^y-jjb ^yffy (1)15 olijj (_$-L!l j»jUxJ| Jj~^l 
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f§ % 0 jM my (12) Ik 



I (3 . 1 : jjlkil) 




j»JL>- LJaU^ ^ J j^J tt_Jl±J! jt^JL; <OJL>sjj (jjlkJl !LaL» 

:( ( j ; ju^>-l j^-i^j aJl^ iijLij jjL-j <ul ( _ # L v f) <d~>jj 

4 @ j^t 0 ijiiii li 0 ^liit; 

-bJj>J J} Mj Cj**tJ ^yip jJal; t-4v»jJl ol : Jli ^» 

i_jL>«^5jI IJl* ^ SiiUl t^»*>UkJi! <Lill!l Lg^> jj><J j sl«_~Jlj i^^ji^^Jl 
L^j 4)1 <u*j-^) J^JiJl ^^-U? JLS t...*L-iSM (^JUI 

jS» :«J JUL ^JUI jvJ>«J! j! «UyJl» <ol : JlS ^ (^^j 
(jJg^j i_iv5jJl jl : Jli ^ j ^ aj Ijlj 3Jj>cjo y>-\ j»j>«j jl < - ^aJ 1 
J>Jl ^ tiJU LgjL j^j^S^I dTyiJi ^_g_iJl ,_yJLP 

<#J? «5& ^ <> tl> : ft 

(10 :oULS»J!) 

<>* «>tri *-**"*Ji Jj^Ji o-« H^ 1 ^ 

,_yL>- jt-^J Uj* f-L>- jv-~aJI (1)1 oUSfl ^vsl_p! t^SsJj 1 1 J Lg_»iJ 1 _j 

y» Li i«i_Jllll j^jJL;)) li^ajj t«(3jUaJL>)) :(f|§) Ujj oUw <jIJu 
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Jb iJ _^Jl oljLi^l luH^JaSj t.ASj~p iws^i oJLa i LgJ _^5o Jj-I L^pI ylj 
dDd ^5Uj V cl^Wa ^^JJ L^JuJi ^ijU^Jl ^L&ji Ju V t^^l oi^SJl 

.oJb-j ^yJJl jUsVl ^ ol oWjlJI 

4(jjJl (J jhlO J-v^b tSJ-l> i_j ^sJl . - ( _ s 1*-«j (c3 jiJl) J^li <! (JjUaJl) ikiJ 

Lfri >y <u! jUlpL j,>JI dJULJ L-l 

(JjJJl) fJi^L-lj .5JUJI j\ U_^J| I^^^h ttJ^kJl) JkiJ ^JUk^l dL!l5 

jSfl jLe aJs Jjo l^USt. Jj)M (aS ^k;) ^ill *L~Jl *L> ^Jl I jLi^J (<ij ^kJl) j 
:JJl!I Jls^U LS *~i tJJ^ frU- L> Ji" ^ d^"-* dijUaJO 

6i/j£)j (\1°J£) (3^) : JUL tt&uJl ^I^Vl (<3>) J! (^jLU) 

.JJUl ^Ul U M*J JuaUI iJUJ! j^Jl Jl* (c5jl>J!) Jail jlM ^ 
.(JjiJl (Jj^Dj (jjljiaJl)j t^jL^-j (j»^i5l^i>)j (ihjs)j 

IlLjJl^iJL *-L>- Lo ojjjjj t<(jL|jJL ^ytiioj tJ-JDL i^jj L»Jj <uS/ i LijUs jt-^Jl » L*Jl" 

.duu j.u)ii tk^ _ jj^ ^ f u)ii ai^. (i) 
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ji\ IIa <jl» J">UkJl L^Lva ^ij 

0_^J Jjl (i^VJaVl jl Jj tJuJL»Jl tJL^J ljJjJ> t^^aJl 11* y <Gll -X>0>J Jl 

...»*LiSM jiwj ^11 c_)U^»Jl lift y> siiLJl ^"jUiJJ SJliJl L^>j^j f-U-Jlj '■ L ^*-*l\ 
(i_Jli!l (^JD IciLyifj tJJJL ^iUl j^Jl La al^JU jl i_i jl^ 

j5 J_£J jLi 4 ( _ r Jj»Jl <U il j^Jl j t<ui HlJ ojjJj ^*>UaJl jL£ t (■ LS Js~<J>\ (jl 

:<d JUL ^11 j^Jl jl tL^iSl yoj ja j\ <. 

jTyJl J i—^L^Jl <_-)L>t^>!j iGj-a-C- J <U)I -Lai) ^y^jUaJl y> J-*'jJ 

^w>l j j*_™Ul jl y> ^Jl Jlc- i(#S) j-^S y I <u J Li L> t(l <uil ^ly-) ^-jj-^JI 
b\S jJi i4JiftL>ej La ( j^3 ^ajxjl j JuJ^xJl <■ 4j 

JjJls^JI llgj AjVI olft ^ ya^fiji- Ls t p_>*J J5" JLe J.bt. JjUaJL c_a_ySjJl 

<o 2 jj LJ j i«i_Jli3l *^Jl s 5iJu>^a 31^ t«(3jLkJl» bJb*« Lwl L )*&\ UJj tjJjJl 

yJU(Jj_<Jlj f-LjVl <*^>~ Ji Jlj-«Jl *»■ J LaJj I <U_>cjL»_l I ojj-^JI olg-J *L«_~Jl £_o I 

iJjLj) <j^>Jl Jj-sj Sj-iLj ^_~Jij| (yo«^>-l ^ g ; Lp j <ulo iijLjj ^-L-^j <u>l J-*?) 
il y^fLj ^jj! 40 y 5 jr ^o <ij*>C j^-ij-^Jl oTj-2-Sl ^ Lft j-S'i ijj JJ j» yj^jJl j 

J V| t(c_JLt!l j^Jl (ijUaJL) LfLo ^1 cjL^^jj j»Jj t(^j^Jl) ^>JL; £-~JJ t (^>tJl) 
(JjLkJl jl IJu51j (jjUaJl j»-w»l cJUjs- j_/JIj t LftJwUaj ^1 iS'jL.JI ojj~Jl sift 

^l_^I kJydl y> U Ju V ii_Jlill tijLW j^Jl '1* Sj^2>- jv^D t4jlJb iJj>^> 

.iJj>wJl ^yTyJl »_av5jJl lift aJlp Jjlij jl (j^-w Lo 'fj^f^' 

5jjLc- j»ly-l SjLp ijLwJl ^jU^xJI ol»j t Loll >L»^Jl ^jL^» ( _ ? a ^ y^S\ 
^ y*^>\ i_jjiU « l_L£ La^L«jI j^JaLcJ Slx^ LJ jJ-J Lgj^Sllj t jv^>Jl i*^w> 4 L^JLp 
t(y«jl^ o j-l« 149.6) yiA 0_^lo ^y^wo^i-j SjLo j^^j Lip Jji-J ^j^a^Ll 

(((Jjjla". ill >_! ^i\ll» jl «j5l j-<Jl 4_J y l» <U>_^lj ^^.wo-^Jl Ajo LJl Lj j^-a j» j^J jilj 

y. 4.3 )y> jLS o jlLo o _^1> wi^/T i>yjl y y5L oJu^ jJ^j (Proxima Centauri) 

Jij .ioj-^Jl yJLvJl y yo">Lj o jJU& ys ^iS"Li LlP Jjtj Lo ^ ytj i (aJ j-s«ajl yJL^Jl 
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t a1xi«La t A^JiLs 1 5j I jj>J I 5 Jj JjS Ajj L^-o ^> I jj>- 1 ^ lj . f- U—J I ^ iS j J_«J I f-y>^> I J 
<. j» j-j-LJI jLp 5 J a_J_>j t (>rrjj I J-^ V-^i ' U^'^-i ■A" j 

aJ^j (LgJi4 J) AjjUil j^>*Jl oU> ^J^Jj J^l i^r* - ^' j-^L^JI ^ JAaJIj 

t o j_p<^ <J_p- jl jj-s ^ a^jUI iJujJl ip->*Jl j5 _y> J[ t _ 5 JL=^1 jJ I t_^SU«i!l 

(5j_^Jl ^LjJJVL t _ r ^-x-J I Lf-^aju £-» (j^=rjj-*j^l olji iUsjl Jl iJU^Jl ei.* iS^j^j 
cjIpUJ^I .jjip aXj* Jp iSUaJl y> ilsL* oL^ dlli ^ Jk^j (.(Nuclear Fusion) 

J 2 " ^ i^jjJl L^jj J J*l ^>b* Jl <• j?M Jl _ r ^p 

. oL=- Sjj.S iJb^JI Jjf-I^Jl sJlfe ^^o— iAjL?- AjI^J 

jLftiJl ^JUI ^JjiJl oU-jJl ^ p-IoxjI ^»j^Jl c~lL>- (JUj) <ul ^ 

6L>-i ,y ("jJI (jii&^l ^» L-T ji^j" j>j^l JlyVj Ja) OjiOJ JjVl /» >>JI 

oUI jjJI oi_a J^-*j j . (Material Accretion Whorls or Vertigos) SjUJI ^S" jl cjL>\ js 

SJ-** Jj*ij ((t-d-^ ^»wU-Jl jl oU-jJl obl>^ J^-l^ J S^LoJl i_iL£So ^^Ip 

oL-?- Sj j£s~° oUiU^J tt>|j^l ^1 ^ijMi (Gravitational Attraction) ^JiliJI 

j^x™:^ . (The Pro-or Proto-Star) ^lOiVl jt^JL LS ^~ j L« jJ^J ^l_ r *>Jl cu>J 
<tbilll ^<^>tij ^y^s- ji^j^Jl _p<J i_j|Jb>»j > y lj ^o^ill ^ ^JijH\ jv->^Jl Iaa ^ SiUJI 

J-vfJ jlJJj^l j^Jl Oj^J >ii!i wUpj tf^aJl Ji-bj tiSLiaJl AJwo jlk^j Jj^l 

(The Main Sequence Stars) Jl j-^-Jl 

_pj AJiU jLiOl 4_aSjXj t(o j^f> %90 Jl 0 y>J> aJLp jjJaJl IIa J ^^Jl 

.j^>=Jl J (jd-^J jX«Jl ( jjJUl U»,,^1l j Sjl ^>Jl c_«^o J j^JI 

— — — — 258 





^j^Uf SLp. ^tii ^hjt-iVi jLuij (79) JSjai 

jUi^Nl il>- j> J J^-^ ^l^Vl y-*^ ** ' JbJb>Jl Jl ^->*Jl 

t^^l ^.JuJl tj ^-\M J^UJl Ji. ^ v'Lu^l «^ J* - UJ>J cHy 

_ r ^\i j^ji a* js^> ^ (s^o ^ yLrV j^Sri o^u^ji ji (jA-Vi r >iJi 

(The Type I Supernova Explosion) ( Jko\M yc~~J>\ jL^iJN J j'Vl ^oj^Jl iij* JU 
(The Red Giants) ^^Jl i2JU*Jl ^ ik^ jijl J^l _^J| 0 JL* j . *L-Jl jUo Jl aj L? f^ 
^jLloJI ( j-~=rj j- 1 -;^ I (j-" 4_UL>^«JIj ojl^->Jl SJuJ_Ji >UjJI ^j^^JI JJL^ ^ 

i^a^-JI pljiSM il>- j-« (The Planetary Nebulae) i~-Sj-£Jl ^jl^JI Si j ^j^l j 
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Oik! (313 _ 192) irjjjl^lt S^a-<JI &a iula as'iUt. ijjjalj CiL^d Sjj-ua (80) JSLi 

UxS" > jJl^ ^ j^JJ UrSJl IS! Ml j V . (The White Dwarfs) 

; ( _ r ^iJl ib5 jjJ ol y> o-U ^LJ jv^JlI iJlo^Vl ilxSCJl ISI Ul t ^r^-^l 

^* (The Supergiants) ^ Lia^Jl 4_iJLwJl ^ J_j~U-«_; <JL> ijj* <uLi 
(The Type II Supernova Explosion) , k p\M j-^l^JI jL^JjM ^UJI ^ij-«-Jl 
(The Neutron Stars) <J j _^jJI f j^Jl L»i - V lJjL !^' "^-^ ^ — ^ ^ ltV^ <i-^ 1 

L~iL£Jl i ;UJI L^_^ -! ^J\j (The Black Holes) >j-J\ ^j-IlJl jl 

JS 1 <- ( ^ij£)\ ot j-SJl US' (The Concealed or Hidden Sweeping Stars) 

SiUJ! jj^a UdjiJ^ (Its Event Horizon) L^J^>- Jjl ^1 J *a . jj o j-o-J L* 
t iiliSOl iJU LfJjU j LjSCSCaJ JiJ? ^ *L~Jl ol>-i ^1 i_itkJl (j^j ^ tAiUaJlj 

iL^JI j i>*J. j» (Quasars) j» oLJ.1 ol j^^^S^i cr Zuu ^ jjj . dJJi dj jJu^ iuLS' 
S*lyiNl iL*^ i L\p JbtJI 5j<— Li ^»l y>-\ ^ j t. *L-~JI ol>o i j-vJl ^ iJUij^ I 

4 (The Quasi-Stellar Radio Sources or the Quasars) l>^\ J\ ^ j>cS\ °LjI <J yuj 
jJl j»j^>«jJl oL-il j»-w>iIj jJ! oi> j-*Jl cLLLj JjLo jJL^ij V Lo I g a j 

. (The Radio-Quiet Quasi-Stellar Objects or the QSOs) 
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^^Ji j}\ jJ^jJI ^ j*-~"L> (wijjtj La jl t(_gjL«JI *L«~~Jl ^ 4 -^Lf>j 

iU- y> J _ji>! 4. <uLi ^j! j jv^Jl 3L>- y> JloJ ^1 (The Main Sequence Stars) 
^1 1 5L=- j^Jl oi_» ^ o y>s- %90 ^1 f*j>cS\ 

iJ^P SjJ _^uJl SJjJ-lJl ojl OJ-»JL! i^JL^) £jL>Jl ^1 j^^Jl 3ib> ^ii <_£ ji j 

ilSC ,1 

plja*yi j (.(Planetary Nebulae) 5~S"j£Jl ^J—Jl ^L. ^iy^ U « jj£jJI ^ ^^Jl ^ j 
^AjUl j ^ Up. j (Neutron Stars) l^jy ^ j^>\ j t (White Dwarfs) u a^\ 

jlJliLil j^-vf j-j> Laj-^t j (Non-pulsating and Pulsating Neutron Stars or Pulsars) 

.(2 a ij^sai) ^@ ij^oi j^JI ilij @ ijj" \& :j*Jl 

.(8 j*^ ^ : ^ ^ 

.UUj UjJI 

SJwjj JJLc- 4i"!>L>j«Jl ^»jj>ijJl i^^-^^Jl c-a.*. ^ 15 JiS\ ^1 J-s^j Uj 4 ( j~»-JL!I 

o ja ajUjojI UjUai! Juj: ^1 (The Super giants) ^UajJl jJUjJI ^1 J L^a. y 
^xJ I ^ y?~> I <J L«~j t ( '^y^-* (jc^'J ^jLo-««^>- (_S jj~«->xJ I 

^»j_^Jl ^1 jv-j L§->=-A j-j SJ_>i Jj^e- j^^Jl (jJLojJl ^1 ( j*w«_^Jl <Jix5 jj-^ L^iLx5' ^ < > j-iSj 

UjUail Jl >I ^J-^; ^ ^1 (The White Dwarfs) u a i Jl J\ L ^S J l^S 

.(jZajLS 14000 ijJo- ^ Ja^jX«Jl ^ ^^-^-^Jl Jhi JjJs ^y> ijU 
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^SUaaJI JjU »_j jSnnfi Ol mjc. I4J jjj-o (Quasar) d u.til 5 jJjh* (81) JSoi 

(The Neutron iJ j _^_^Jl ^ _^Jl ^1 ^ lk*Jl jJU*Jl ^>*s- L yAk^> jUki^-Vl L>- 
UJUJl j> _puJl ^1 jl 1 1 _^-o jJLS' jJLp sJi>-l _^!l ^Jai J jJa ^-b^ ^1 Stars) 

(The Concealed or Hidden Sweeping Stars :> j-Jl i_j jisJl 

o! ti^rA-" J-**J' — i y ^ <_^i j*-^ 1 .A* J^Uiij j^J! or Black Holes) 

^ ^jdaiJl £s*UJl JJjlAJl t(,JjjJl ^i^y>) ^j^lj olj^LvJl J5 (JLsu 4)1 

^jJLxj 4il <U>-j LgJsSCJ j toLi^aJ! {y> dU'i ialkJlj SiUJl ^Sj <,ikS\Jlj j»-><^>Jl 
( jliJI \~k£ jjXi ^s- Ji\ ./? Jl i_j1j>w'I (jc-^j <jl L° *U~Jl <>tjsv9 ^ Ll (jl t Lo 

^»-SC>s_« ^ f-L>- Lo ^ j^i> <_ 5 Lp tJjJj?- ^ <uLL>- o^LpIj fdLiJ ^LjlSCol jj-^j ^j^&j <■ Jj^M 

t 0 j ; ./?t ^ tolls' 

P3Pul\ "<&\j£a 

I ojLiu" US' 

iaLp Sjj ' U)iL« 

^ <jU jj» -k=-l j ^ jLiS ^ _^>^Jl 5-5 Lo AsliS' jl Ja>- _p Ji j t «uj><j>- Ji U15 ibjJ oils' 
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tQAb a Jiliaj (Quasar 0351 +026) ^Vtll a \un\ 5 j_j-us (82) Jiui 

j»Ui*Jl J^JlojJl ^ (i_otSl«Jl ^^lo^JU^JlJ ^\ 1.41 SjJJLjl) jj^-^Jl Ai\iS \}.* yj> 

J C^lfSyr 10 6 )^*iUJl ju^J} Jb-I_, J\ (The Supergiants) 
p^jJl J, ( 3 p— /fl 10 15 ) l-^SCJI _^u-j^~JJ ^ j^Ju (The White Dwarfs) 
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Ljj-aj LI t 4J!AiJlj iJLsJl iv»L>- ^y*^\ Jx^ (>^j iJ^h.j 
p^Jl AjS\ qU^I) (The Red Shift) i^LLJl i>-lj>fl ^ly J~k^ j! t^iUJl jjJli 

liU tAi_p- ^ 5jJ_j^JI ilLkll ^jj 'j*-:?^' L^j^^ (_^' SiLJl ^ tC^^J^l 
ilo M ^jUJl (Jl ^i-Ul ti^ij ,^1 <-jjj>Jl ^ji v^j olj^l 2JL- ^ j^Jl oli" 

4\L- ^ Jjji ^Jta jv^Jl isliS" .4JjU ^ ioLft^Jl ^^jIjjJI gjyj AiliS' ^ Ji' 

.iiliS' JiVt <£>L$j ,JI yylj Ij^c- jS\ jli" c ^?=Jl iiliS" colj Ll£s tajjiaJ 

c * I j^>J I j» j^JcjJ I ^ Zjilla^ As*- 2300 yj l^Ja^ a j I y- 4j>-j2 ^ ^ I ^ J 
jt-^xJl ii i^-ji (_r^^ (*""~' C^ 1 ?^' Ajlila^ i^-ji I—ill y**^*- y 

j^-^Jl plaJM jj^'j^ (* •■'*'**» <pL«-i! . j»j^jJI ij jJ oL-Li L^Lo LJ i!l oLxiJI ^ jJ_*j 
cJl> i L~j 4^ai^» (t^il 5jl j>- hrj* cJlS lili (The Black Body Radiation) a j^-Vl 
cJla aJIp ^j'^ Cuts' lilj ' jr*^-^! Oj-Ul (_^l LftjJUaj oLpU-i^/l j^!aj<-« 

^Li (i-^Jl 5 jl ^ i>-jj (j ^jcJI oLjl«j ^ J • (Colour Temperature) o >Ul 

sjl j^>«Jl ^j-^-*^ J '(ji^' *Ji}ss>e^> J->-l ^ <CL»_^ v lf A,, fl.iall ^^L^U^/I JsjJa^>- 

ojUiIj . (Spectral Temperature) ^iJaJl 5jl^>Jl 4j>-ji iiUJl oJL*. 5— LS^Jl 
SwLi ^LtfJj tjY-^jJl jLx^sJ Aj>-ja ^rr*^ **t i -^ s ' (_r*ri^- a l5* fJ^?^' jlJil 

j^^JJ ^ykUaJl jJlaJI Ju^xjj C. jUtJ A>-J^ J*- (JlSVI jf ( _ # ^*J t^j^l 
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27 ^1 AlLkJl i^jJl jljiVl ^Jj j <- u J>j S I\ ^ jt^xJJ jikJl jJiJ! 43 yv> 

<jLx_J 4s>- ji £-Ljj .lfli>-l ^ (18+)j c UU-J LaJ-il y (9-) jJjJl ^ ' i=rj.i 

jJUjJI y J5 ^ (9 -)jJi y dJdS t(5+) jikJl UjJi ^1 ^^Jl 

^ L^Lilj G_^JI i-JlSGl i^JUJl p^Jl ^ (.LJI ^Nlj J-*L&I ^-JJI 

^>jj>5jJl jLj ' La j I Ji I j I ^><jJl jL*^J i^-j-s ^ J->J_JiJl j^LiJl iiUiVL 

cJ j ^ L§j_« JUs-\ jJl S*Ui>l SJ~i OjLc; (The Main Sequence Stars) i_oUJI 

«ol^JLU-ll» jl ((e^^JLuJl ^L> f_^Jl dLL" cJ ^ dLiJUj liijJJ j! jL£j ^ 

.(The Variables) 

j!) j-wo^lJl ills' jjwb- ^Jb ~tJi\szSi\ axLxS cJl5 lil (Red Giant) y±>-\ ti">L«_& ^s- 
ihS iJlJjjVl <edxS" cJU lil (Supergiant) ^Jiol Ju> j\ t(diii y i^y 

l jy> <JLgJ JsL>«^o ojl jj>«Jl JuJl-i cJjj' C"^" iJL>Jl LJLXjj tolj^ SJj«j ^.^o-dJ I 

La jJLfr J^Sz^j s U oLp^ ^JJl (The Planetary Nebula) 

^ t (3*>U* it.* jUxa^I ijUJ <d?LiJ jj^^l ijUj Ji j i lJ JiJ^\ j>ja!I 

^1 j_4J<Jl <U ^y-'" oJ-P JsLijJl o^jLj^o j^SCjj t^^il-jjl 4j j Jj>- j^jio 

<ciLUj AJiLo j^x^i (Type I Supernova) Jj'Vl Ji*Jl ^ ^Jip! jUJjNI 
.^jJUj 4sl oiL JjJ-^ J> ^o 'jj- 5 J 5 *"-^ ^Lo-Jl jU-i ^1 
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f- ? <■ ? ? 

i y** I j I j y ^ (*^° c^ -4 " ^^-L^ I I p y>- L*wiSL> j 4 i«j^>- s.} j_p L»_~J I 

<. iJj y^S I ^j^J lj t SjU-JI c-UjjJl ^ _^>Jl j»_j^cJl »L>- ^ s jj>- LuJl (J^-l jdlj 
<L*_Ji V I ( j^o J^jIj-j J-~» _p ^ j->*jJI oL_JM j c j_~Jl i_j jJLiJl) <L-JlXJl 4_™JL>eJl ^ j^>c_Jlj 
f- L>_~J I j^p ■> I J I <i*_Jo V I j I <t_j»~«J I *y I <JU^Lo Aj>j&- L _j I t <Lj _^S\J I o L»_^vj>J I j 
^ 3 _^>-L^Jl Jj-I yj\ oJla ^ j .*L>_~Jl jL>-i ^1 j| ^^jLw-L LgikS' (V^j JLaiii t LjjJl 

SJ_>J_Ji <L->J j^J^H fj- 1 ? 0 J ' I 1 1 jl) 4 ,,rt> iLJl ^» jjjtjjl |t-">L i— Lj a jjsxjJl oL>- 

jl tiJliJl ^ f-y^- ^ji ipjL~L<JI 4jjj.il Jl 4j«_JiVl <LJiU/o pl^aJj J-~< y Jai-l yfllil 
tsJb-ljJl iJlill ^ ivLJ ,Jl oUJ! .i-iP J-^d J t^ljill j." JJU iJLP ^ji 

<jl JJiXj<-<JI ^ <jl <^-~>- t o jjj>t^i J _p- dljji 4P^> ,/>.\\\ iJLP J_»Jj<jj 



:^LujjJijJjJl fJStDi 1^3^^ ^jnj^-> 

Ja^Jl ^ jjipl ^jUwo i^jk (The Supergiants) j»LkJI jJUjJI jUoiJl 

i_J jXJl oljL>«JJ^I , b of ^ Iju^I j t (The Type - II Supernova Explosion) t _ s JLsJ! 

c Li {y> j ^ <ij lw j» I jif- 1 ^ o j Lxjii 1 

(Neutrino-Driven Convection Currents) olyjy^-Jl ^ ^j^p JjI j ik^-l^j ^iaJ j^Jl 
(j- 4 -^j-^ L^o^L^j LjJIjjj SJ_i j t lg»L>t>-l ^ iijLiu oLIjj ^j&j ^ yd 
^L^l itjs ^ylp <e»-jL>- j»^Jl J^'^ iy •^i.^' <-_^-gJLJ I iuJl ^iJuJ _j tj»j>uJl 
»_sNl <iSL~<J ^>tixoJl J 15 *"^ J-^JJ tS^^SOij <jjxL> 4i*>l*P 

(5 JJI j t^ylJJj^l y f>cS\ jt— »L JlJ ji\ jv^Jl lJ-» i-i jJ«JJ <■ y>Jc*<J>\ j>LW»- 

^jyyj ^>zj j»j 4 L^J <Lb ioiUo j^j>epJl ^jVp- ^Jijyyj ^1 <J_p^j L oL> ^ 



i^l^> ^1 ^sJl4j" LgJU jI^aJ^I ^Jl jJ Ul (The Radio Pulsar) ^ ^Jl (J^jLJI 
cJli" ol Jju W iLU o^w-I Ji (The Supernova Explosion) jJspVI jjc^JI jL>il 

Jaii CjVU- dj^u <_£ j— 0_^SlliJl t-jjjo j»J j» 1987 LS ii»j (.djji SJ-P SJj^Ij 

i—aJl L\* ju-j (^JJl (The Crab Nebula) jlisj^Jl ^ LijL Ljjyj-J 

<Ljlj ^ "0 y) (j^^Aj ojj^o J ^jrfbUl iJl* JJ-^iJ t (<Lj j~J> 4lv» 3 .262 ^1 

bJ^* j» 1604 iJliJl iJUJl cJL>^< j .i^oljJl in-iVl ^ IjIjj l&UJil Utlk« 

oU-j^Jl SJj-Ut oUIji Jijk ^^Jlo 4_JL> jUoDVI IJL* jlil <J IjJ (SjUJI i-jji) 
^ j» 24 /2 /l 987 itJLiJl iUj^j j-^. ^1 (Shock Waves) L^jL^aJl 

s jjUwJI cjI ^^>wJI ^j^I j <.(The Large Magellanic Clouds) "e jr £S\ j">U-Lo i_j>«^, 

(Cosmological Gamma Ray Bursts) UU- i^-il ^» j5 oliii <up ^^l^j t J^LSJL 
(Soft Gamma Ray Repeaters or SGRs).UU- J^pUI obij^Jl L^Ju> jlk> 

j I tjj^i SJif- Jl«j j*j (_yji^>txl <uX^Jl jj^> <QjL& oliLUl j I yaj ^^Jl 

p^J VI Lo tdJUu 4^J' **-S^I objy jl oLJI ^ j_^iiJl (. 1992 

p-^l L^-Jlp I^JJJsl (Super Magnetized Neutron Stars) I la ; k_oJl SJuJlJ. i_J jj-Jj-J 

^ if ,s. 

SAJ. aJJlJ. Jjji; tSJLiJl jjli L-^JaLi^ *>U>- L^J (The Magnetars) oLk^«_Jl 

o jJu 1667) 5 y> j jJU j jJia ijU-^^>-j i_ill ^ ji^L; (j^ij^U ^^Jabi^Jl Ja>JI ijiL?- 
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J jj- jj-U (Pulsating Neutron Stars or Pulsars) i*ijU iJj_p^J j» j^J ^ oUa. , - t .«.Jl 

.o^j^i- CjL»5o <4^-~Jl ix^i^l iiika olpj— j Uj^pta 

(The ultra-compact Ja^UiJl SJu-Li iJjy^-Jl p^Jl : UaJl *L^JL j^o-Jl 

j! oUAjUI j! (The Pulsating Stars) i^LJl p^Jl iij y^J) j Neutron stars) 
jjjj IgJU I JUj i^Jivj (t-?^ 5 - j ^i'^^r-j J (The Pulsars) ^^AjI^JI 

U i_i ^aj IJJj I j-S I ' J-*^ ' (j- 4 *^ ^* > ~- > Aiila-o t <lJ Lp O lpj-~j La j jj>t/o J jj- 

ijjjil ji\ ix-iVl ^ iJax^> oUiJ J— y LgjV t(The Radio Pulsars) _^JI ^^jI yJi 
<Jjp- U^L^ ^j-J W*-^ S — *" CS i)tP ^ £ <J J o* J 5 i/* 

ol bj <ujI j . issli iiJu oUijJl (iilj ajjj^I ^Jl (oLj5Lv-JIiJI) oLyLJl J>*-~ j j 
269 




(^j-j^IjJI ^Ln-JtVi jiUa_« jj-oj 

(The p-^-Jl ol^-Ji! L, dJ_ 1—flJl 
Sj_>_L-i ijjLo— j. I j^-I i Quasars) 

(j ji\ (jikj L> LfL»_j t(Lp £-5LJl L&j_*_J 
0~* ^-"-rH J~ s ^-' lt" - ^ ^J-^' j-i I oL>- j_«Ji 
oLwi! j»— -Li i_s j-x-j 1 Ji_5_j i LJjJI e-U>_~Jl 
(The 

Radio Sources Quasi-Stellar Objects 

^ U^J> ^s- LgJ lj-~*J or the Quasars) 
(The Radio-Quiet Quasi-Stellar Objects or Sj^oIj jJu^jV ^1 pj*>^\ eLJil 

oU^ JlpLiJ ^ sLj-il oli L\p ^-LiJl 1»Jj<-> ^_e> ^Jl j .the QSOs) 

L^jlSj jJlJj t^jjl ( _y^ > - L) tLo-^Jl |(j jj U Jjul j*Sjdj 

j ajL> _p^-> Ajj-i ills' jJJLj j tU iij y>^S\ j~s- i^UJl SiLJl U- ,j» L>- 
j _^Jjo i_jjJ I ^0 Jl=- I j z jJL>o <ui Its' jJLlj ij I JL>- is LlSCJ I JJi j-Aj t ( _ r ^_JLJ I ills' <»Jj«_wi 
j ji S jA j 0 jJ_o Ss Lu <u>tj U I a5 LkJ I jJLaJ j t t_otSC«J I ^x«-ju_*JlJ ^» I _y>=-! I y 

(The Radio Quasars) i>^pl jJl ^ j^Jl oL_i! j (The Radio Pulsars) ^Jl ^^jI yJl 
^ UjsLJlS'j t LJjJI *L_~JI ^ (The Radio Sources) i>^ol ^Jl jiUa^Jl ^1 ^ ^sju 
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.^_^>=jJl oLJil i!L>- L>^ ^ j^jJl <iL>-jj>j 4Jb>-*)Ul f-L>_^Jl oL>-i J_pti!l J-s*-! _y ,2k 0 

tJJ^xJ! kxjj^~3\ LgJi y aJ J L§^w» i_J£>j p-L»_wJl i>ti-^5 

. jJl^I ^Uj tiiJaUJi' <Ljj.il ^Jl 1§jL»- j»j 

iJL^j iiiaUl obLg-t.ll ^ j^J ^j^lxJl o jJtl\ {y> I _^>-ll«Jl ijAxJl ^ jLJ^M l^iyu 

•u^w'j aJT j <Ulp jvL» j til ^^Uf) jJ-w ^Jl j «^LJ*y I j»jL>- Sj^jj <.^j^\ jT^aII 
iijJl o-ifj (j^~Jl SiUjojIj i aJl J_i j^o j^UJl ^_jJl IJL* l J'l£ ^JJl t (jj-^-o^ I 

.(4 ^IjC Ld» U ^ ^ j}^ 

t<U)l ^ Lfj J^j» iasU- (jJ^" J£ o\ (j\ 

^j>*Jl oL-ifj ^^AjIjJI (j jJs LOu^j L^i tiaili iJIyi ^ (.lLUJLS' 4)1 j^li L§^P Jai>tjj 
N <_£jJl <-->jJJl <_^L*j ^ I «Ji>Jj ila>J UU-fr! jli A-jj^iJl Osi^H 

^.ylSOiJ Jl^ jj jlJbb (14 . 13 : JjUaJ!) ^ @) Jjft G ^1 

fe p4 y$ s$ © 5$ © (ff 54g 

.(17 . 15 : JjlkJI) 
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4 i * * > 




' •'■ "4 Jij © iiS 6* j^j 



: Ai jia^J 



(5 ij-oiJI) 



© i^i? \\ Jr; © life ^ jijjtj © i^i iij 

(8-1 : cr -^i!) 

^Ul ^JVI jlj^JL L.JU- (UjU» 
:(10.9 i^^i) 

<Ju_e jXiJl jUijNl oT^Jl Asr^i L. l^5j 

t4jCw*aJl JU^j tojJiJl O^Uaj aJ J^J ^| jjikuJl 41)1 yl^ 

a/V pjj£3\ ^ *L>- L. Jju* oSj; ^ itU-^lj pJjJl Jj^ij 
Ljj (^j-il (t-jLkJl e-U^Jl ^y-j *bf i^Jl-S j t j^>! ^ 'jW 5 *"! 

J»wS>L4j (j-iiJJ t(iojjJl AjJJl) AjJ ^j—io Jid^ti aJsjUo 

Li jj>- j tA_«J-^ a_«_LSj tJjTijTj t3jj_>^> Lfj (JjJ! i^JLH ^y-jJl 
aJ-*JI aJIS (aJU*^) Ljj AjJai ^JJl ,^^1 JiPjJL! LLif^ ilij?- 

:& JUi 



( 6 : j^l) 



js ^ jrjf ® ^ iii> 



is 
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•dLij <uUjj t^L^Jl 4jLLv2j (JUj) 4)1 jl 1 _ s JLj »_s '^je j! Uji jJLs- 

^yVl (JL;) 4il o! Jl 
U^o j^-Ij ^_„j J_p La *-* j— ' j '<L_^JI oljLiVL jj^o-LlI 
J *jJ| JJj ^L^i' f££tfj^> :(JL;j iijLJ) J>JI Jji aSjLJI 5j^Jl oJLa J *L- 

s X r -iJl Cr* ^ Jly^j i**^ 1 ^> iJl ii ^ aJl o^ 1 ^ 1 Cf ^ ^ ^ 

•W^r* J 

tSujjjJi ajdit ^ (U) h$ 

<LSLJl 5-^>Jlj t>Lw<l i*~J Ji* 5^jjjJI oJJl J (L) ^L 

.cu*Jl LyjL 

JjjuJ J-*-4-!l £0 (ijjJu<a^>) L*^ 4(L»_g_«)j (Lai) 4 X . .,r7 ) ^Lij iCLjLjP-) <^-wf*- jl 

j| Lj-JiP C~L>0 ISJ J"*-*-'! ,j* i^'-'-' tjJL^Jl iSjJU-; LaJ-*j L J-*-><^J I ijJl>a»J1 

jb US' t(LJli>) 4 (LAS) t(L-»j) <.(Lil5) i(LJl) : Jto ^ dUi ^jj L^ly-lj 
t(jj) : Ji« y> j>\ ^ _f~ I4JI ^ ISI ^_aJVI Lp> Uji^. ^"Lj t(Lj) Jtx> ^ AiL^ ^ 
t(LSI) : Jto ^ <Jjy- L^Jifr ol^o lil JiiUl o^S L5 ti^) <-(.p->) 

.(U)j t (LU) 

..jljJlj jv-woJl J ^^-"Jl 0 V t J I jLp j^i j-L\j "iLfr ^^J*-*-; (^»Lu) (I j-»^>) 

<Uj^JJ cULp j Cj jJlp ^^x-o-J (Cwk-^<) J (o ^w) JLij t jJuJI j ^UjjVI ( _ s 1p Jjb I 

diJLfeU L JS" :JJ dUJJj <.c">Uf ^ (,L-) jU dJUi Jlpj <. ji*S\j i*i 
toljL (_$jJl (oLL.) ^ ">Lp jij <.(^jLj *y (^L) ^ o">\i JLjj .(<^Lw) 

.(o^Ip ,_JLJl i_jLc5I ^y) IjjL <_£l (!j»Lj)j 
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Lp«_«^- j t(liLi <I)lj) <-tJjjj yfj-J ^ (*■!-*— J I) aJLsJj 

*U- U jjk j (olj^w) U-^ji l*^Jil ol5 ojj li^ywlj i(jLw)j tColj-w) 

*L> dj_^ aIsLjjV (_~L*JlJj 4i_jL>t-Jl ^ ^Jjj i^-^H _ r k»JJ JaiJUl o jJj*J (sLw) 

^ jJlxJ ^1 L»j i£s">LJl ^ I jU^ LgJ J^rj <• 1*1 ^ -U-^ _^<j L>*i jj jJU- 

A. . y» ^bJlj tp^bo Ua^j t(4^>) JLftU^ 

*U_JI JaiJj l4_>jJU<i» La (U). . .» U>y.) J^UaJl i_^L^ JLij • 

^31 j ^ yr^h ybj t Ljj>J| L*!;?- a^a)15 ba^i oly (_$jJl IJla ^-^1 ,^1 iJrri j^^i 
c t _ s ^» j-* *— ijS' Lol t «6wL»jj <u"Lj *LJl iiys A^i Ji>>jo 1— ijls./!^ j J^>«j ^/ L5L«Lw> 

.« *LJI IJla dJL~<J ^ <w1 Ju ol ^y> Ji y UJl t <ijX> N U dJJJi 

4JijjJL> LaL-LJIj L»Jlj>-_jI (^1 ^U-^J tU^lj^ 8 '^iS i_i JLij • 
■JNlj *L-Jlj» : JJ Ails' tUJaxJj Lwitij Aji^s^Jl Sitj^[ ^yi^ jL>!j i^Lilj 
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(.dZj^j l Jif- L^olSU-lj t»jL> Joi tULj (^JUl jLtJl (wiixJl jjUJlj :Jli <uts i(Ulji:j 

.((...^"jJLi JU5j 

^ i_J^ *5\y>r I i— ihiwa -lajl^j 4£_-Lw t <ul ^1 j t apL-jI ^ J-aJLJl 

tojJiJl ii^Uaj f|g (jJUJl <JJ X^Li_ Lw« U ^ j jj^Vl oJlaj t<ulf> iJUJl SjU-jJl i^^JaJl 
iJlj^s-jJlj iA^j^Jlj ti^A^JVb J^iJuj iI«J^>JI t(Ju«-!l JU^j i4jC~^JI ^JAjIj 

Jj^-LJI Lgjb-jj j»Jip^/l L^ilUxj i jjk «-U— JL j^~iJl jl? La i<ULL>- £^>- (J ji 



!!!...£jJ! 



jj^JaJl iJLft <L*jj ^ L*L>«-i9 <^-^'-;j cr^j^^ |»-~JJLi ^TjJJl JjL-Jl j,J 

Aj^p-j ;5j^Jl Silj^ll Lj^Jwoj 4 oijj»-j 4Jt*ai ^ L^o^J'j 4»lXJL>Jj s-UJl <LjaP jJulH 

.(10.9 4. © <y v& O ^ ^ 

t j^>-j i_jL>- Jiii i Lj-i aJLjJI o jJadJl jljjl Lilslj t <Uvjlj ol j^.i ^jIj t ^jj AjlJlA (^Ls-J 

s-U— JL j»^jLJI j^-. Jill ( )1 j_a !Jl*j 4 l5* W^j^'j ^LaIja 

IIa j5jJ _ jv^aJI jj> ^1 y^j _ H bj ^ ^1 ^JJl L^L 5pj^j 4 U^-Vj UiJU-j 
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< <\ < . ^L^t t /*4i » rtt t /> I » tal i 

\ «w - W ,/■"■*' C> *" - - 

ol j-L~Jl ^1 SjLi^l Of-U- dJJii' .(ol Jl) £*j>JL j JjU j i (*L~Jl) il yVU 
: y*j>^\) . (1 8 . 1 7 : SJiLJl) ^ilj^Jl dULr ^ _j^> j^j j£j> ^ lo-g.'..,) Uj ^yij Vlj 
.(24 .(59 :jli>Jl) .(16 :*U\M) .(6 .(65 y.^) .(85 

:jUoJl) .(85 :^i^jJ0 .(66. 27.10 ij^) .(5 .(4 :SJ^Jl) .(8 

.(37 :LJI) .(38 :J) .(3 i^iUb-Sfl) .(38.7 




^ jaJI »>-bJI ^1 (NGC 4013) 3 ^JLl Sj>u» (87) JSmS. 
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164 j^ij <>y\ {y> Jl?-Ij y> l jJ>jS\j p-U-vJl ^i«~~«Jl i_jL>«^JI *l-=rj 
jv^aj JLkj jj^jVlj *L-~Jl jj^u J-^aij f-d.^' jT^aJl jl (Jl <.oyu]\ ijj^ ^ 

\aJ- J ji I 1 6 <^Jj<JL> N (^iJl £-b-«Jl JUaJj cJ^x-j L> iu 

jli dUS Jls>j .(UxSJL %75) ( y J bU t^jUJl <-9^Jl ^L. <-Jj4 cSj^-J ^I^Vl 

AjL^J (Jl ^Ldl (}\]aj AjL^J ^ UJu ^jSlL ia^i L» JS J-»-^ oTjiJl ^ *L-«Jl 

rt-i US ^Jl *U~Jl ((Jl~) 4)1 jl Js\ j»j^Jl jl j-aJi ,«A>J 

$ at 3 >Vi 35? Sfe ^Vt ^ y # ^ ^> 

(12 :J^UaJI) 4^ £<j£ J^i ^ ^ SIS ^ ^ "$ 

\jy ly^s. "Jj>S\ 1 }m>-j ^1 ^0? yjy*- 1 £P ^ j£- lip 3^ : Hi J' — • J 

(16 c'l5 : c ^) ~ <@| ^1 J^-j 

is, 

.(3 :dJJUl) ^UQ, 9^*-" £^ 3^- 

j I >L^L>- <i < (1 6 4 1 5 " <_s~J 0*° J ' 4tf oLV I eJL* ^ ..ii j 

>( ^Jl olj^Jl JS (J Or^'j - LJ>i!l pU^JI ^l^^l (j^ 1 
(.(44 : pIj-^^I) : i-^-jj-S oL>T ^-wv» ^ Jl ol j_!_~Jl j-S'i ^L>- j 

t(l 6 c 1 5 : C> J) t (3 *(12 :J^J»JI) t (12 ro-L^i) ;(86 ij^j-Jl) 

(12 :LJI) 

t (j^>Jl) Sjj-^ ^ ^ 17) (/ J\ SjLiVl o^U- dJUiS" 

Jw«j>*j ,Jiii)l JU^i^l jL5 jlj t ^-vJ) ol _^J! (Jl 5 jLi! oi^r^^J' dr° _^x*lj 

.dUi ^J> 

dJJij UjJI pL^JI ^yaiU^- (^ cs* 't^'-^'j fj-^' c^i (H^l oTj^Jl 

(6 :oUl4>)l) &/. & iP' S> : (jUlj j>JI Jji 

(12 :c-UI) jj£ ^ &>j¥ 

(5 :dJUL^I) ^ ^ © :(ig) AJyj 
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j»J "ULju 4-liJl JjL-jU Jjfc.LJI jjias}\j t A-w«JLnJl cijU-oJl y>Ju J^j 

f-y>^\ diijJ ^Ij^^ jjl>o ^Jj cLjjJl f-L^Jl jJw> <_$ j-^ -^Ij-ij. ob-jMl ^Jai^o 

!. L. %10 j jJl>- 

^ta LJjJI *L-JI *y>^>\ IJl* j t (j^> ^L^ o jJLo u jJU 9 .5 x j^Ju 24)5^ j^l ^^^j^w-J 1 
dJUij (jUJJl oLJ^J V oIp^j <(gg) -ail VI L^JUj V JjLjJ Jl ^LjVI 

j^aJl ^ £-IjjI ^ <_J ^^XAj Lvixj l,^ . . ,ig , »„ ) j ol j>^\ -LpLj ON 

iiju ( _ 5 1 : >J j_^Jl ^ iijJuJl ^3>J! IJlaj iLJliJl JLa jL5 v aJ I ^UiMiJl SjJlLJI 

^ ;h~ L ^}\ 4.^.,.0 — tJ I blP j^^M^" j> j^tli I J_p- oLiUJ>ti IJU taJLs-lj <bJLi 

^ jjOJ ^oM oU-LJlj jLJS\j toLSb^SJlj i^l^^l j^j bJ_o ^-^lll ^1 AiLsMl; 

^ j^o^Ul l...g. >t Jl i*j^>wJI sJlA Jltol (_g jla'.'j t ( _ r ^Jl J_p- 5iA^> oljlJU 

t ^o.^ip *±j>y Jj-i*- ^ t5j^>fc<JI 3JI#m oLw>J ^ dilj <jjh:*j tSj^>wJI 

V LlgJ dUi j.* jJ> U ^1 ^^JajJI ijjj^JI jj^>JJ LJUs^ oIm>u ^ 

.fg 4)1 mi i^j* 



^yr 1.14 ^y^j ia^^^ia jJij iL^ij o _jJu j jJU> OjJ-* j_^Ju ( _ 5 jsJI _p<^j 

1 1 w*5C«Jl jXw^JJ Lol y>- 90 ^ J&\ ^Ji\ L^J Ja-o J^jj U^j <. i^^iCJl ^^^JJ 



(5800)^^1 5x~o ( _ r ^lll ^1?.* Sjl^ is-ji jJi; j . Ui-x-^> 400.333 y*^> ^y> ji\ 
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^Vl tfj^l *-*M UWI (WFPC 2 ) ^ 5^ (88) JSUS, 



|>_^Jl i_Jlp! ^ j _ ( _ r ^lJl ^ iSLkll .(%2) <_£ _/>-SM j-vflXxJl ^ iJLt ^yj iLx^i 

^ «ujjj ^ tJUs' (v-^S - jjOj ^^JLJI > r ii tiJUS j (Differential Rotation) iX^li: 
^iiJ L^SCw ^Ljj) (jr ~»^L!l c_Jl4JI Ij^j ik^Jl AjjUJl Uj^j cLloIjI y> 5.36 

— — ■ — — — — ■ -280 



b Sj L*li jw** J & JiiOJ ijju> (89) J1A 

t iJliJl ^ ju> jLS 1 9 .5 jAS " a *j~~>, (Vega) ^Sl jJl ^Jl <+>^ y i»-> ^aJL ,( L J\^J\ 

Si 

^ LgJjji iJliJl ^ I ju» jLS 250 jj>«^j jJjsj aJs^- (j,^'-!' c-jjjJl) LJ jsyj* 

. bvJ—u jj^j j jJl« 225 ijj^- 
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oJ_& ( j-o (J jj>- jj-XJ t I L».sJlp 

JaiJl (_>~*J t^j>tJ Lj^P a^-^-J (_P^>J ^^a-^Jl ( j» 4j AS- j^u liU dS i ( j-^a_^Jl 

JiL^oJl jJ_4jj . ( j^ojJl 3Jj>-j ^3 Aj_jLv>JL* oU-Lj ^.v^o-^l I {jz>J (J-^l CS^~* ' 

0 j~-pl j j-^a 149.6) jZj* jLS j jAj> I j 4jLJ| jj>«Jj jj^o-^LJl j L yijVl 

.oJip-Ij 4iL»^Jl oJLa 

^1 ^jIj j\Ju> Jl>j dp* o_^U 5,591.3) ol^^JL^Jl ^ 

1 ^ .,(? «j J^J J-^-*d oljlJ^ ^ ^^vwo^Lil J JJiJj ^jJl oLjJ-«Jl <^>t^i> 4jL>t~u ^jLiJl 

jj-^j i(ol jjL«jJ_^5\J! ^j-a oLi^J-jjj <clwk ^j>u (_$l) 'L^SCLs SJj>-j i_«JI ( j^_xjjLi ^^«_AJl 
. — — 282 
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Juo iljju j»J aJLjo (_jJJl J.&.LJI ( _ r *JUJl j»jJLJI ^ LiU <uJLpj ii^^^Lil 

! ! ! Lx^ j^j>^J L>-jUJl jj-x>Jl 

:(The Milky Way Galaxy) JxM ^y^S I (2) 

^cAAJlo ^y> ji iijk ( _ r Lc' (4JLJJI cjji) ^y^-Ul i_jjjJl 0^ j*-~"L; 1— jjjo L»^i (.jv^-i (j^i-* 
tjYf a j^IjJI ^1) <il!j ' j-^j ' V j-^ *^ 5jUJI 

Uj ^>wJ 4«~JjJ ^ji' Aj j5-L« 0 ^>t^J) ^5 ^-^s 4j^>-jliiJl c-lj^-^fl (_g tol A^io 

^ Lj^»t< ^>»J| ^<>j><jjj ^j^-Ij j»__»>t5^ f-l«_»Jl Loliij 4jLSLl^ tijiL>Jl 

^tdl _pdl (Stellar populations) 

:(The Galaxy Nuclear Bulge) SjWJ ^j^j^I BfjOlt £UOil (1) 

16 U^ai £JL, ^1 (The Galactic Nucleus) 

.^y~cS\ J-J S^U jlJUJI jLJJIj jUJl ^ J;^ ^° l-bJ^i L^JlSo ^UjJuJI J»_j>«Jl 

:(The Galactic Disc) 5 >9k«ll ^» jk (2) 

%1 ^Ijj- til (vV. 1060) 
t L^i I I ^ o ^Jt\ I y>^i I j% y> 50,000 5i L~o I j t j-yi 

28,000 



. iljJuJl jj^Jl J *bJl SJl^jJ 

:(The Inner Galactic Halo) E j^mU 2UL>ljdl (3) 

J-^^o jj-o A_J jwi> A_L~. < 1 30,000 ^1 J ./? j ilJLLoL S _ r »«_<Jl ^yt jl J jJ^SJj j 

^ j^di Ajj O L*^>j>tj J-£ J-»JL^Jj i Aj LgJ L^j I -LLP slL.'i..„J I 1 g 'i^j-Aj JalxisJ j to ^^s-«J I 

I ijy^lj oljUJl ^ JuJbJl Jpj (Globular clusters) 

AjfcJ.Vl ik^il^j JjJlH ^a..'Jjc.,.,,^Jl» iijjjtJl iJUaiJl i*SJJl oUly _^>^j 

ul Ji [The International Ultraviolet Explorer Spacecraft (I.U.E.)] ka^^^axJI J y 

twill AjU Jl L^jjI ^s- A^-j.i J-s<aj ojU- oljlp ^ i>y>w»Jl i!LgJ! sJL* J oljUJl jAuj 

. L^J i*jJ^Jl j» j?— Jl ^jip JU S _^>«JJ aJU-IjJI 5Jl_gJl _p>J j . Silk* 
(The Outer Galactic Halo or the Galactic Corona): 

^ y*z] I {y> i jyS $ I-Ip I ^yi a! j£L* 0 j£> As 5i j A!Uft J Si UJJ 4, « .'a< aJ L>- j 

Jip t(Neutrinos) ol^o^jJl ^ a— jX» oL5 jl oj~JI i_->jli!l J tsjJi^Jl 
2 L*j I J Jj jj L»^j 0 ^>s^J I £ y> ^ io j^i> <c»* tw«J I a5 L«j j i_a! I U ~j I ^5 o li L^o 

4jt»£>t* 5^>«^J| t\y>-\ JL J <— iL«-^l S j-^p Jl <u«^>- ^ Lu^>t« ^lj J Jj»-jjj 
L4IP o^~p j ijiUJl oL)L~?- L^jjJ ^j j rr«-» J ibLfil kJLj>y\ J^iSCJl » Jl* j t ^JlxS" ^ 
oLU^Jl oJLa o^f aij t(The Missing Mass Problem) ^sjlLJl JiSCIl ilX^>» ^L> 
U iij ^p j|j» ^ u ^5Ca Lj ihS 1 ^ %95 ul L%taj^ ^1 j i»iUJl 4JLJL>Jl Jl 

(40 _ 38 :5SUJI) J>^J ^ ^ @ ^ © Ojj^ 11 fj»t 

jUJl! J^UJl j^-jjJj^fl jlp Lj^^ JLp l_JUu iJU-i i>ri 

^j^Jl ^1 SiLJl U i-i^ U *j j5La iJUaJl ilj^Jl ^ aIjJI J ij&Li« oULa a^* Jj^ 

bJ ^^j^J J-^l^l jU dUJJ j t L fe-i^j ^» j^Jl * j^s (j^ui (The Interstellar Matter) 
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obj-LoJl j»lJj*JL^lj Vl L^'GjSLa £j_«-^> %15 ^y> jS\ ^yJ> y t£ y„ ^ y^j^^ y° 

.hyz\y\ (ol^SL-Jdl) 

AP ji I Am yyj \Sj j>u> ^y> ^ 0 ^jSCLl) I ^ ^JiS' JJilnj ^^JLl I O I _^>«-*J U iij UUJ L j 

diJj J LjL>-aJl t-^XL^Jl jL dU.iS' OjJ-ijuj laljlil (J yi~~* ijji y Ji ^1 ^>J^JJl 

jl OjJ iJliJl J I JLa yLS 250 _p<^J ijj^>^4 Oljji ( _ s 1p iJaiJl oL^Jl 

.L^> iiiikJl *lj>-S/l Ws-j^^j ojLiJl Lgj I ^ o ^^wJl J-^j 

<. ^» _jj»tiJl ^ iJb^jJl oUl £jL~J ^pjj (^yjUiJl) JL^UiJl jt IJLa j 

iolJ^jVl (jLinl! l^jfJ JbJLj o j~S <L>-jJb IgjjJLSo Ale- W-^J-" £^ <_^i 

L> IjJ^>^ -J^Lr* dr 3 *^ erH c* 1 " (The Pro-or Proto-stars) 

A^^j a£ y>- J Lj y*-» ^J->«-j JJ-*-J J .il j-» L«J 4 £j$y> j-A L« J 4.i jjL* j-ft 
JjUJl jljjjJl i_f>-J £-« 4 Lf! ^ysVl jJaiJl oU^I J a^^jl £ y> J y- A i^L-l 

:(Galactic Groups) Cil CibtsatJ ^3} 

SjLp CjI jj>wJlj 4 !>Lii _^>o/>l j^^I [^omj 4 I ^Jt£ Lu y*j> {y> jS\ 1 ,/i *j _ JiVl Jlp 
Jj>-b OjLiu y^ yi t^y^\ 0L>-jJl LgJJLii^; tLajlJ^I J iUJLa A^ojfJ oU^>»j 

^1 tCtwjjLLjl) ij^LJi ^JiLdl iljJG iL$J V £laL JsUi 4^ jJlu U j 
iliS" jj-^- ^ <• Lfjul jjj ^> y*j y* Lfj U ihS 1 J^Uj U ol ^^Jl (j^o ^ oljUJl a\^ 

.^pJl £k~, ^ jb\J c^jUJl J 1910 ciUS 

4jL^; Jl JbJl _p«Jl Jc- ^jjjJL ^531 J |Js>Uco oLpja^ J ol^^Jl <Syj 

jJUJl 4)1 VI L^Ju, N 



:(The Local Group) aJbtJl ax. _ I 

u ^J_* U ^^Jai ^_Lj (The Local Group of Galaxies) ol ^-JJ 2LU..JI <Lp ^»j>~JI 
Jl^-IjJI ( _ s -£JLL!l £_~^JJl jSf» i-Jj-vi 3,261,500 ^jl — , J\ ^^LLi jJ 
aJj^I apj^>«JI <_s_f>Jj .((iuj^aJl (j^l 3.2615 tjjl~> (Astronomical Parsec) 
z\Jl&\j tJ5CiJl oiJj^o ol ^jjl j iaJjjJU- ol o">\j Uj U^"-^ 
jJl ol jj><Jl i-i* -J^j tiajiUl j ii!>Uj«Jl iJUi-Jl ol j>*a3\ y 

t^jflVH^tt 2bj£b*Jl J>j)r<hrNg fiUj^e^Jl ^jAseJl _ u-1 
(Galactic Clusters and Superclusters) 

frljjjjl £-jJ Ol JJL>- Jia ^yo iJL>t*Jl i*- j^j>mJ| jS\ Ol _^>*JJ iiliA 

^Ljj t ^1 i-ili^-a ol jif^Jl oil* ( ,.yaj ^jJl j (The Virgo Cluster of Galaxies) 

ijjj_^J| ( ^ _ JL >> J I ^jjt i, i ij ^y ^i-^l (_$l (_5^J-* J^*" cr'-^^ 4 e jbj J jja 

^» o j^l* oij"** (J^ AiLwJl liJlli LiU«l 5 j-lc- Up tCiJj-^? iw- 6,523,000) 
(_£jljj ^->?! <S A.. ' .. ^ a^JjI jJ^ai 4jj>*aM ij-^>>Jl oJLftj .(^^Ju 

i>-jj 0 4jL°j ^o'jLo o^JLt <GjI y- ^jl j£j _^?«-*Jl ^*j>«jJI 

If 

^j/3J>-i y Aj j£Lt <LwLv9 oULjb ( ^_« <JUw9 L-~J ^jLj^-jj JbV I jL>-jJl IJLa ^j^^jj lAjiJJa^ 
dJUS jj-ij Jli J ^ J y>- y> jA Lva i_J i_^~X>) JbJ^Jl dlli Uj iLalll j^sLJl 

iU- ^ t£jj^\ ^LoJuVl iJL«^ Lj-j O-L^ j o j« y^Ji yt j^LjJI dJUJ ^liJul Jl 
^ blJi^l ij^yjf^JI i j_^xJl ^jxj j .( tJ ,^lj«-!l ol ^jc^<JI Jjl« ^) j_)Jj>JI ^Ujl 

J j^xJl dJJLi ^ Ls*y I dlLsJl f-LJlfr ^.a-hjj u ^^^a ei^/l s ^,-1^ J s^j Ai ol y>wJl 

^^Ip blJip! L^wo o _^£IiJl t _ f vaj-l Jti j . (Galactic Superclusters) ( _ y <JajJl 
L7 I^JI ^Jl (The Local Group) ipj^»«Jl jl j.jJI Ji^j^Jl ^ j 

^IjJuJl oljj>=_« JlA^ JJL« Jj> Lj_j ikjjsx^Jl 5j^j>^J| ij-L>Jlj ;(4jLJUl 

U*>J j (The Virgo Cluster of Galaxies) 
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JjLs ojSmn _4_ q_ Ifjj^—s (Abell 1689) Sja—ll y-> ^rt-^'i ^"T-** 1 o jj— -< (90) J___ 

( _ y Lp i^^s^Jl j j___Jl ^ isLJl i>ly (The Local Galactic Supercluster) ^JLc-Vl 
villi jJls> <tSCw< ^J-oj t <4j j-viJl jj^J^-Jl ^ O o jJ** ^J^-d -_>-lj (_^-> ji 

J^Ja> ^1 (ijLiJl Lj _L«~~i <L^J (J~AJ J yflJl j^JL—Jl ^ ( ^ r J^>L<J 0 j_JLp 

. AjAsi- £^_>- (3 ji <uiii<Jl 

_____ _____ ________ . _____ — -288 



LjjJI eUuUI t> d jOaJI jaJI i=uu j Qj 5 j^us (91) jSJt 



oIa _ r S\j t4-oj-si> aj^o (15 x 100 x 150)ijJU^ ^ boUJ o j£s i~*\}~<>» 
o _^Jl« 250 ^^l* <d jJa wb^j (The Great Wall) ^-^}\ -kiUJl ljU^> ^^o-^jj 

j j-Jw ^S^-^j i <Lo a^wj o ^-Li 2 o £^?t j& c?^* |« wfrl 

(_£ jj><^<jl J_JLj>JI di-wj t La jlaj J jJ» ^yjj Lj J-S' <~LLo_^< <C_~J (j-JlJ i^j) j-^> 

LfJliLil jJuJ ^^Jlp (Nebulae) j»J_~Jl ilL* iiL^Jl L$juI y j ^ jj>=jJI ^1 5iU?)fl;j 
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jj*ta ^jS^S pJAiul (92) JSJit 

i^SljJl iiLJl iiLL* j t (The Inter-Stellar Matter) a _^»«JI ^ SiLjl iiljj* j t L$_e1 jj! j 
^-J; j LgJ-« ^ j_^^Jl t i3 jJ_<J1 o j-SUl oLJ _^SLo ^ dJJi ' (The Dark Matter) 

<Uu5' 0 _^5CLsJl j^-4jj .0 jiCll <uJis ^ j-xJUJI iiLkJl j iobJl jj-v? t_All>i^> ^ ^ j^j>^}\ 

( _ s ^*j t <u* iL. j~^<J I j io I 55 LkJ I j SjsLJI 5JbS' 5j Uj U jJ I * L_*J I ^ j j^J I * j>J I 

.(85 <li ^ Ji* ^ >%j tj> (1) 
— — — — — — — —290 



g3j o»)M $L %Z=J jf}i\j <J^\ :(M) (2) 

. (57 : >U) t 0>JJo Y o^Ul j£=>\ 

.(39 t38 :aSUJI) ^ ^> ^ <^/^' ^ :j>Jl (3) 

tjj-^-lJl y <L~aUtJI <uSl ^ Labj Loj JL j»_~JiJl ^-A^i L» ^yj 
LS L^wJJ j i(||§) LgJLSL-J L-j jJu j c-Lk-Jl jLtJ L«_JL«j *L>- ^jJl L ^>_wit_4i!l ^»_*J!Jl I 

^ Ji" i L^Sy*- isLsiilj t L^L> aSaj t LtpLjI ^Jip j^Jcii 

1 1 g s 11 oliv ^ ^^5-^ <-^Ji o J^L? ' ^ i ^ j^T^V L r" - '' J-^ ilr° 

ijjjj t t yi~Jl jj» aJLJls ol jJLp JL> Ml J^aixJl *,_<r~! jLJMl L\Sj-b LUii 
j»jUJ tjJUJl <uil ^"^S ^j^nJI oTj-tfD -*-g->~! Lo-« "Uil i_jLS~ Lg_> j»-~ol!l 

~i£ j>£\ *]a~j£j> j t>LJl iLSi i^L-J^I ix^-Li s-U-~!l Cols' UJj .dJJi jS- ^ 

! ! ! J5 jJU-j LgiJl>- 4)1 iUip ^^Lp 5»uLi 

: ^ j^Jl J y L^o jbij jto^l oTjji!! oil JJi ^-U> LjJ Li ^Jip ^jip 
(16 :*LjSH) C <i>^5 Lv^- (O 

<SyJ i^SJ ^ j ^ ^ii 4'0> (2) 

(61 :ouj3l) 

l^T c$ \& k$ & & v¥>. £j 3C% Gli. o> 

(27 :>) <^ 

4 ^ $ 4®j j&j ^ *M # 4 Si> (4) 

(164 :Sj2Jl) 4ojli*> 
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(5) 



(190 J!) 

4@ j^JI 



,(73 :fUiVl) 



^ JL^Sf &ltf -dJ& % t££ £ JfeVtJ Gil Cj> (7) 

.(85 : j«JI) 4@ jJLf £L^( 



Jjto j 5] j>^$\j '^=*LJ\ iA±JS^ jpi^j cJ£jS\ <ju- *£±>\* 



(9) 



.(22 : fJj Jl) 

f4£?r <JP j^J ^ CJi k> qfjtflj oy^' ^ -^J* ltL?? (ID 

.(29 : rfJ >sJI) 4© ^ lit 

o-ilii 14=1 ^ ^ j^J ^Vs ^ (12) 



(57 : yU) 



% Z&si c @ ^1 ii^i £ j^Vt; o-y^it d3) 

(39 ,38 :iU-jJ!) ^ d£S 

•0 :i-V> ^ 4 4> (12) 

.(5 r^-^UI) 1$ Uj L, I4J 

.jJ_^Jlj Ls-UaJlj ^jLJlj dL^JLJlj j^L^j ^JUt-^i t^/Ljii*. 

.Ij;^ L»^yL^J J*-L^»J <U>C-/>J <0t (_yipj 
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gif oii (i4) 



(11 :JjlfiII) 



j^lp JL^" ^1 ^ .j.— ill <j *l>- 5-wo_a! ^1 b 

^0 <w»L>- ^bL^jj >-L»-JL) La ^Ji}\j .b ^S"S jlj J^-" L5 s.>b*J j*~JLll 
jl : ^j^Ji^dl Jli tiXSi j olS) c?* ^^.L^ 

£-4j^j f-LJl jb>t-i i(Lx^-j) Aj 1_j t jJa^Jl jJ& *b*_~Jl (^j>-j) 

jib Ijk* ,_y>jVl ^Jl ij^jj t_iiScj iiwj>- frU-J! ^1 ^y>ji\ y> 

^y> SJUju~4 L* {^r jJl) iki3 j teilp)/l j jl ^^Jl i»5b iwU> 4 4)1 

.►jUI o jl5 U Jl a^Jl _,J|) jV 

Ob? lil : Jik^il Jlj-JI 

f^gpjt oli j-* « >JI ola ,L~Jlj» ^c)b 

b|J 4-*Uj£S\ ijVl oJLa ^yj (^-jJl) 4 b a I j! j^Sfl £*J>\j 
*>b>=_a frb»_~Jl obL/5 4 a., oil o.ba> J"*^ - <_r"*J^' (j^* »L>J| 

Ui . L—isjjj j UjJ biJ UJaa<J _ I ^ j^jJ I yfc j _ jj UJ I 

olJGj^l : La (^>- ,_pb«^ ^ jl _ jJIpI ^brj 4)lj _ jj-o 

oLUjI oli ^1 olj Lfj'f bjLw ^ oJjbJl oLL^Jl ^» jl ^1 
jlj <.aJU' ^jVl (JI 6^ (j^jVl ^ bjJl L» I ^ jl 




fBBmSm 

MM 
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j-^jIH jjJJ ta SjjLuiia Ol tn*i\ <ja Ji\ Jj^ ^LaJI Sj^jj ^jt LjjJl j_ji> jVI «ls (93^ JSum 

c— «Uh^l La LaVjJj t <p j^oj Jj-!L»- Lffoj! isL»_~Jl oLL^» ^ <u~»iL»>l Xjl^s 
4jJ U I i»5C>JJ U I^jj t LgJ LiJ LJi>J Lgj ^yT yl! I ^Ja} I j 15^ La ^ j t o L>- j ^ I ^s- 

!!!... \^kJis>uj UiUol ^ 

t<j^>-j) :JUjj t. #-wL-J I <cj> jLS' U .sjjJI jj& (pj^-^JOj io:>jj (oLpI ^y^*-*-; (<u<-?-jl) 
(^li) 

jJa^Jl ^Js] <CU«Ju (Lv-j) ^JJJJ JUL U>5 to jaXw> iijJaj ,__pi>jVl f-U ^> ^JjLo L> j*gJl 
: tl!) J**)' J ,JI tiJJi ^ -i^«oj t AjIS0> ^ [»H j j 4^-1 y>\ ^-1 yi j\ lo^L* (jjjJl 
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(11 :<5jl£J0 igfi ^ 

.£jiJl oli <_£l : Uajl Ifci JJ j ^kjl oli <_gl 

p. ^ 

J j I j& JSj 4 jli^M J (grr JO t UpUas ^ y> J_^£JI jjJjj t*L*Jl Jj ofljiJU 

. o j^aJl ^-Uf U^jI ( ( *-=r 'Jji : <J ^C?^" J ^Cf"" f 

.«lJlp 3j J *»!5\XJl (<u<j>-1j) :JLajj to^jb«^Jl (ij^lj^JDj ojLo (^>-lj) JLajj 
IAS ^ j) : JUj . oL_Jl UjJI Jl Si jjJI j iJ'iUaJl ^ Si jjJI (i*^>- ^Jl) j 

<il Ji^ : J <l! ji J-Lo diSi j :> jjJI jlSO> J :> j_*Jl j Jl) j-*> (^j-*^- JDj 
4^*5^ pfr^J ^4^*' iUilSj^ -(48 :5j_sUJI) 4^*- p^^r* 

: ^ <*J ji j vk^' j JL"^ "Uil Ji j j^yn j\ i— _— J JLI 1 ^ j ^^r^ J (174 :iJlj#Sll) 
<J ^ij jj>JI £>-j ^ J Jl ^ (35 :J-«lll) 4 j^-^-*^" <*i f "t^\-^^ 
^ ^J^") djij t dj*j*fcj JS '(31 :^.) ^Jj^ ^Jf*>. &\ fit**: 
4i_j| jj>- jl jjj ^ J (^j^r j^) 4^MiCJ ( _ r J JUjj t(28 : J^ljl) ^S^vi ^ (tf^ 

JO y> j\ t JpUJI ls ^<^ b jSij (^yr J\) ^ yj t jl J oLJ)f! ^ Ji" a^o 

.(11 t^)l oli jPI>f *Jy jj-^L- J 

jl Uijl a^p j t 6 j^'^ ' I jl ^1 

J (4)1 4^-^) oilxi Jl I sAj! j^ZS ^jI jLii! j t Ja^JI <lJ t-jl^^vJl jJfc ( ( xj>- Jl) 

t jv4jJI j^j cuSCU j I _^JL^J liili V Jj t^»lp Ji" iUJl (Jjj j ^l (^r ^U-Jl) 

Jp (<Ull -Ujs-^) J^AJaJl (_^-Uf -^jiJ .jU^Jl (J-jH (oj-o-P J <Uil J-«l) ^yjjUaJl 
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amj>-j/) i_s jXis^ j^'^j ••_/*Jl oj^JI *L»_~JI <u y jJa-»Jl i^^-^Jl iaJj^j j^^i^-^JI l-L* 

.jy^Cjj iijJ«J t^AJl ^L*Jl Oli f-U^JL Lft jl 

:«JbJl 

.0 :j) g 114 y> 

.(8 rjjlfll) ^ ^-J & *At 

.(11 :JjUSll) 4# oli jPljf 

jl ^J^. jj&j 1 (11 :ojUUl) <^gp!l Oil ^l^F : djS J> J\ iJVi jt-^i ^ 

:2Lu >*]! 2L9tUl ^ ft UoJl 

ajjJjlU c--Jlc-j o jJLc- : l^-oj (c~>a^ j o : Jli t j-L«-il j ^LaJjSf I ^jIp J-b J-v»I 

idiLS j-^^j La^JJ jLS' olj) ^jpj i^ij-xJl ^ (^U_>~Jl) SJaiJ j .( f L-) 

.4_j^p L§iSsJ j l_£*^>J iiLiAj uT^I ?-L>- Lsi' (olj^-**) L§jt*^-j 
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J_Js j I^LpLajj^! (>Lw) :C~>-Jl l _ iJL~J J-J» i^jjdJl c-Aj^jt-lJl li_a U'^UaJlj 

JsUjM i_~>lxUj tiwjU>^Jl ^ "Ojjj i_ Ji*ll Jiilll ^^sawIj 4ojl«J GLw) :i_jUt~Jj 
^J*JI jJUJI dJJS If; aI^Ij <.'o£S\ ^ ^jVl J^Li U JS ^ : Vsj. jJ (*UJl)j 

t Lai j^kj L^xijj _ ^-^^ JL>- 4jUt~rf j-aj - *L«^JI JL*j <t3bl Jj>- ^ij 

^ ijL> oLkj-i ^ L^-^j tjJjJl ^ jJj<J ^/ L^>j iSJ'jLJl ^ Ijl^p LfJ J-*^-j 

.Aj^jU L j dj^j jl Jl JU; <dai>tj aJs> jis^i i^yij ^>Jl 

Oj ^ r lp j iSL* lfj> 1 Cj\y> jLs- j 4jLJ!)U fcjT^SJl J (s-L—Jl) iki) :> jjj jjiCj 

iiLo j t (*L, ID il ^iVL 

c (ol j .i.. J l) a^>JL j j 
Jl 5jUI «JLp J 

Cr" <-Lp- ^ J 5 ^ 

i<uJU^»- J bj£l\ Jl. :<^I 
oUj Lj^o SiyloJl oljLi^/lj 
0 - * ft': (38) dj-i^kJj 
^jUJl ^i^UJl LgJjJjL^ 

<j jj L«_j j o LxJwj I j 4 4_a_„^iTj 
LJjJl *L_JI ^ (82) 
J| jlsj .UL^-I o^iUlj LJU 
Jl <-Jij^Jl SjLS)M o>U- 

d^bjj tUa-mj ^jlsJI wSMJlLI 5 {94^ JSuai 
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^jbU t^jUJl lJ*>UJI j-» ^jVlj olj-L~Jl Lj .ij^aJLJl o! i^tj-il v^^J 

.(164 4 ■ • -dfjttj % J>£& ^l3lj> 

. (ik&L %75) ^jbU (^jUJl ti^iJt SaU <~1pI ^j^j ^Hlj 4*lji-Vl Ja>- Jc^ _^>Jl 

^jbU t^jli-il i_s*>UJl JjjLkJl ojj_ i J e-L~JL» ij-^i«J! (jtS" ISI 

JJL« ^y>) iiUaJl j sjLJI jj-^ jj> <lJI ^j^I ,y> U_« l_ r -±S' jl LJ OJ5I 

Jtw-^l JIjj Jjl oljL* ^ jj£ t>L«Jl jL>cj i ^JwaJl J is-Ul ijkln<jl jLJ<-!I oULa 
c->«j i*Ji V IS" ^jjI jsJl oU- j^Jl <. l*> j jlL^Jl t jiLi yi\ <. J~~^\ -L^lS"! <. j_^Sol 

(\Aj2&j t ij^Js bjt*J I j <.<Jj*Ji}\j tiJj^aJlj I^^pISVI i^Jl Cj\>-jaS 4jjjJ|jJ|j C*Ija>«JI 

^jUJl ^J!>UJl Js- kl i IjJtf jU dJUiS .l$JI Lcj-lj ^jMl Jl aJ^* ^V. ^ 

<jLkj>Jl jJaJ ^ i-J^ <Ja— >lj-> <LLp Uj>-Ij JLJ^j iiLkJlj oiLJl j ^JihJ-^ ^ysJ^Ki 
.U_p- iwyijVl »L>JI jy^> <_4Jb>«^» SjU^-j UXjUj«J L)J U I ^1 iih>t<JI 

frU-wJl jjs i5" j^-«Jl o jj-~Jl «JLa ^ «^>- jJI oli «-L»-Jl» _; i j^ai^JI d^S lilj 

(.1 yr! JS 1 ol U oj^I dJLUil pi* oU ^51 jiCJl j cj^JL, («||) boj l^jj ^1 LJjJI 
jUcAiNl iJu^ ^ ^ i_$JJl (f-U-Jl oU-i) Jj^' C)U-jJI y 4)1 L^aL=^- Ji frU-Jl 

^ jl>c^J tjlixi^l jl jUtJii'ill (Jjji» ,jp f-L»->Jl jt>-^ oijjJL ^^Xo 5L>- Sjji J j*J 

iiUaJl j oiLJl JitJ jV^o S ^ljJ-5 J • j^Jl -J^J oJbJl?- ^»l jjs-l (JjLo^J! jL>-jJl iJLa 
olj->*-<dl to-L>-ljJl 0jj>t^Jl ^»jj>tlJl Oj^LlLaJl ft^LoJl) L^JL>-Jj c-L»_^Jl |»l^>-l (j^-J 

^ (_^JL51 jj5Jl JS ^ ^.jj 'LJjJI frU^Jl ls>*~& ^»JwvJl J j tiikiwJl I^jU^Jj 

JJ-^ j-* • ^rfc- 4 'JJ-^ .(LjjJl s-L*_^vJ I {y> \ \*y>- VI <U-« 

. l jj_ r LxS\ OjiJl ft^buJl •Sj-ixJl J (•j^Jl aLj*- <_iL^S'l Jj<j VI s^UlxJl Lg^jJ-; 
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jlS" <ut ^ ( ^L^Jl j ^W^ 1 -HAl? 'jJWl ^1 ^t* j^.^ 1 oTjii! JL^L, 

!( j^>jVlj <jJL>- J^s ^ ^-^j <_5*v^ ^j^y* 

I^S 1.0336) LyB ^~*SCJl ^r™Jl Jlp J-S" Jb-lj ^UjjNI £. -ki-s^Jl 

£\Juj\ JJJ> ^i^sJl ijlji Jl _/>*Jl ^j^a SLs- (3^ 

^ jJaJ Jl <CjU^ ^r-U-t J-*- <J^J^ tSj^l <-»^-»«-!l 1^-* A>J 

:JUI ^l>>f Jl J*-T 
:[(The Troposphere) JUai j! £LJ! JU*] 4y*Jl oljJdl Jlk (1) 

Jl jj^aiLoj ^I^^^M ia>- (J ji I 16 ^Lijl Jl _^Jl £tk~. ^ 

8 _ 7) Ja— jJl ^jjJl J* J*>- (3 y tlJLJi J*! Jlj ^ . kll l J} ji ol^X* jLS' s ^Lp j>cj 

l_J^jJl {js_)j2-eJ> J l^jljji J ^^jVl 4SJ>- j~?iJJ I AXS-^ ibjXS Ja^i jj I L yjx^<J I 

|JL» ^ J-*-?" tiaJli iJuoLi (3 ^r^Jl yJl J* >l j^Jl JlS~ (J ^r^' t^i 

IIa J Sjl jj>Jl ^L>- ^^la^jJj .(The Jet Stream) ^UJl jLxJI o ^ U jLJl 
(3 1 J jjlvaJl o^sj i=rj^ ty~-*» Jl J-s^ jVl ^» jl j^-Lj JLkJl 

JlkJl IJL* fcsJJ J^> Jw*jo ^JDI ^jVl ^Ja^. jUxj^U IJaj dJJij i^ljl-Vl Ja>- 
^-ij ^j^J^Sl Aj«->il %47 J I y>- L y2^»j fj^J^ I ^Ja~*s t jj~»-iJl * — >Lp 
i*-il ^Xj* Jlp l^a^ol ^1 5jl j^Jl ^L>«^i1 o^U-l J IjLj (J ~*Jil\ uLf a^cj t jl^Jl >Lj1 
jl^I JL* olx.^- j *UI jUj J| i-^U- t^jbU t^jUJl ^*>UJI Jl c^: 
^>-j i^jk JU otJ.S/1 dLL; ^ %98 t-^^Jl oJjk i ^ (^.^Jl ^ t^jj^Jl j j->j£3\ 

.^^^iji i_>l* j jj>«_»j oL^«ji jj^f k_ALx^o ox»j>tiJ o*yj <£j\ 

l ^^SjM I . ., jA j st( 9 jj I jX,/>a {j£- JUJJ ^-Lajj*y I ^« 5j_^>JI ol j^JI ti^j *jl ^ ^-j^ 

.£j>JI <3liaj i«i J c5j?^' -kkviJl jLs- J| iaiwaJl ^^^AiiCj US' 



^U^l J-^Vl dUi (j-P ^ U5 (The Troposphere) ^Jl JLiaJ ^1 <cda.pl JlkJl 

^it>UJl jJaJ ^ ( JILJI (JLkJl lla SjlyJI oU-jjJ J^kJl ^U^jVl V jJ j .USUI 
t^SI^Jl oLa^s ^y> oL<Jl diij S^p^l ^JiJjl ^^-o-; Lg-»L* jj^jVl OJiiJ ^^ajbU 

:(The Stratosphere) jJsdl JU* (2) 

^1 4jApUs j i yaJ I C^J t j~~>' (j^ »jl y>Jl <ui ^Jh yj i j^Jl ^.1^ 

J-dj-^j (/L^l »jl j- 9 *-^ f-Lijjl i_™Jl fU-«J ^ (j;j^_«J! j LyflJl 
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30j 18 ^ £jLri p-Lajjl Jj>^) 
i_J^j«_j <u»L> aJL-Is ij j_SC« (jv-S' 

. (The Ozonosphere) 
ia-^j, ■ « 11 3L_k_Ul (3) 



J jjJuJIj ^jiU ^ jliJI ^iUdl ^ (96) Jii 



: (The Mesosphere) 



90 t 80 



:(The Thermosphere) ^jl^Jl JtkJl (4) 

J^JI lJua ott S jl j^Jl 
^ ajjZa i>- ji 1500 ^1 yu& 

^) JlkJl lift ^ py*- J>j 
^1 yL» j-L.? a-SLo ^LiJjl 




(jisj^U ^jUU! ^s^JlII ^lai (97) Jii 
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{y> J5 J-*-aj iSjLi-ll ^i*>UJl CjUj^s- ^jIiI ( £tJa— <J > ; -^ > (3 J-^ 4SL»j<jjI 
^LuJI <JlkJl t _ r «-~j t,^-^.^! ^JUiliJl ij™Jlj (j ji ix-iVl 

j^-L <_£jl _^Jl JLkJl ^ ^jUJl *j^Jl v-9jrv ^till <3Lk; Jjjij .(The Ionosphere) 
*L_vJl ^ J>-IjJ| <ui jlijjj aJ jjJLj (The Exosphere) ^ys-jUJl <JtkJl 

:(The Radiation Belts) fUi>l (5) 

j y- di^Ji ^ jiijj-j iLir &u-i ^jVij Jx^- jJi jscjji iJ^ 1 ^ 

^ys-jUJl j^^j L.^ 4 ^k~- <_£ jx™* <ji ji jl& jJLS" 3200 ^LsjjI J _p- ia^>-Vl 

. j>»JI £tia~» (_g (3ji jj> jLS 25000 ^Liijl J i«_^9- , yi oJl» ^ 

:(UIju*, ol^Sfl) ^ ^jlprtfl ^1 (1) 

%75 (iy^Jl ol^Jdl JlkJ) ^jbU ^jUJl ui">UJI ^ LuJl ijUJI 
■^^S'j\\j t(U^ %78) ^j^uJl ^ Ll-I Oj£o ^jJl ui*5UJI dJdi Iks' ^ 
(J^ajj 'Ojjj^lj t jjj^SCJl J-j-^S"! ^yUj t^UJl jUsj ^ijis^ jlifj t(U^>t?- 21.95%) 

oljj^AJl ^ JlkJl iJLgJ VUj^iJl oLLvJIj ^L^SCJI ^Jl ^ JTj 

s^l_^Jl ^9 ii^o ^'j^ 1 ^ t*^* ^'j^Jl U» UgJljIjXAl ^J^>J ioj^' UL>-1 
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dUJU oiJ^^JI i-jL^jiJl oLL^aJl j 

^jliJI ±&%ki\ ,y> fcU^Jfl Jlaj ^wsjj (98) J&£ .5Jj^j| oU-jJl Ja 

^ jJ^j-L^ 1200 i^j— | *lj-fJl 

ii^o <_gJJl -k^l iiliS' Oilj LIS" Oj-^aJl 

cJsUtJo di!JJ j 4 £-o—J ^LSJ N j^>- ^^Slu; ^jbU ^jUJ! ci*>UJl ^ LUJI jlaJI ^ ^ 

:^UI (2) 

%71 ^ SUi p\ *Ul JaJo 

%2.15 tjUJlj olk^l ^ %97.2 L^) yj> jLS jLL> (1 .36) 1 .4 Jlja-- 

^ iilxi^J! LjLJI ^jL>^JI ^ %0.65 tJU>Jl ^ j O^^ 1 ^' ^-P" JL ^~ 

^tJa^w C~j>s-j f-LJl oLjljji-j 5jJuJ| oIj^lJI ^-a i La^-J^j Jj|ju>Jlj jL^jVl 

^ ^Jd&j tjj^lj-Jl ^ (j^J^I J-^' 3 0- 4 ^ t* JL '' '-^-5 ■u^*J^' 

^jVl ^1 ^Ui toJuJ-lJl L^jj^j ^fJlj cj\jJc3\ i>° LJl«J1 *1^>-Vl 

.((^j^l J_p- cUJI ojjJ» ojjjJl oJLa i-i^J t LJuJl j^Jl oLLi» ^} ^LvaJl 

320000)1^1 ^^5lo ^ (380,000) Ly^. o ^jSfl ^Uj 
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Ionized O-l ayer 



meteorites 



spy plane 



weather 
balloon 



. ■ 



^^^^ ^"^^^^^BM^W. 



km 



50 
km 



0 

km 



^ ^lui .mil e^e (") 

ii~iUl ^k- ^ 60,000) ^Ulj c jU^Jl j olk^Jl ^kJ ^ 

i^^Jl <Ju^j"j t^jbU c£jUJl ci*>UJl ^ UjJI UJJI ^LjjJI ^iJu" jUJl lift j 

j I (_^JJ iLwft ^jIp Jil tbjj UJi jf I^rko ^jVl ^jJl 

tolk^-Jlj jU^Jl J? Lftjj-^ 4 1* ii~olJl l _^s- LjLJI ^jUt^Jl ^1^1 

. (_£ J>- 1 0 jA J^el I ^y) I a ^>^J L*J ^ IXft j t ^y'J ^ ' ^k*0 C. 
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*uioJI £a. j ^lfc Jaajj <i,4ji<iti ^ (j «tfly& JI Sjl^a. lit J jJ uta^uit (100) J&xu 

j u*ui l\ a J j^J LfkO jJU jjj j^jVI J j^ U* OAolaJI 

^ ^ jJLS" 284,000 Ja^_, jl^JS j oLk~>~Jl ^ W.i,„> _^kjl *L j 

3 jji dllj j 4 iL~J I ^ 1w-a5^» y^S 96000 J Jlxm LJ I ^^s-j i <C-~J I 

t3jjL L^ivu <L-jUI ^jic- jJa^o ^ . wj L> jlj jLS 36,000 Jj^»j Lgiji lai*^ 

<uU ULJ jL^ o^JUJl ^ JjliJl 015 UJj c( 3 ^36,000) Jjl^JI U 
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:t_->fcJl Sk-I^ ^UasJI Jl lf*j ^jVl JJ (3) 

t ( _ r ^JiJl aSU* ^ iUU oL»5 Jjj-i 5ia^J J5 J Lr ^J\ ^ {J J>j$\ Jl J-s<aj 

<Jl ji oV 4 pbji j^JJl Sjl^ ^ U v'j ^J*^ LSjtiJi o*>UJl j 

Jl^ J l^o-tJl ixJiSM <y> oiA^o CjU-j» JljJal -^-*JJ CUl^Jj ^yal^J <JUj^>-j 

JJUL *lktf (^1 JUbJ) ^ Ji-Sll JLkJl J-^_ U5 .^j\M ^ oUU;Nl 

.^jS/l Jl C^Jl ^ ^jVl *-LL~»j 

J (j^J^I C^ 3 """ jX.«^.tL>JI J* ^aj ^1 ij^oJLlI iiUaJI i_j yuj 

2 JIjp- 5jli l 2 ^ I^jjS^S _ , 033 dUS jJLi, t (The Solar Constant) 

ijJU- oL UJLf. t^jbU tijLp u j>\ j&Vt (USs / 2 p-~> /^jjJ15 

.(^jUJl i_i*>UJI iJLfc J [ajjjaj XaJb iiUaJl 
%53 Jl_p- t}*** 1 ' ^Wj ^-^j o^-^ cr*->^" tJl i~~»-SJl ix-iVl 

t Lfia %47 J I ^jVl <Jy J J>>W (jA^Jj t^jbU tSjbiJI t_»^U«Jl ik^ljj Lf^ 

L^jjly>- J.* A "i Lf^Jil ^ %47 j^Ua^L; ^^^SJl ojl^,^; jl^Jl f-bjl Ux 

jLkj ^ oUjjr>- Lf^uJ *\ j*j>*1\ c^j Ajt.iSlI ^ °b»-j^ ^yip Ljjjl^ ^Uwt 
(Jlp-u^JI J^*; US' t^jbU ^jUJl ^iMiJ! Ojj^I ju— S"! ^tfj ^LJl 

^L- & j>\ Ija (%98) ^jSfl ^ LjJl ^1 y^Ul oU^Jl ^JU 

.^j-vo-iJl t— jLp JUxj wU^oJl ^ iw^j^l oL>Jl JaA>J cfJUJLij 

u-^Jl ^fjJj t jLfJL; (j^-Ul 0 jl L^i ^p-V i_j">lp ^jbU jjj 

O^aJu" j t 0 jiCJl h>z^~j Sjl jj>JI ejjk C-X^JLdj t ^p^lJl ojl jj>J yu djy i jJ>j S 1\ 



Ijj^jSfl ^k*. ja jUJl j l s*i$h oljUJl £>-j (4) 

y>- ^\ luy^lj e^iySMj oljUJl ^ jUa^l ^"jL^ ^ijlJ j^l^Jl j^iJ LjJL^p 

ij_y>Jl oUiistuJl LoJiiPj i i^LJt ^ I jJl£ 3 0 j 20 ^ ^jl oIpj~j (<j j-tJl 

131 (>xJl £-ia— X~s- ^\) ^iUJl (5_^>Jl JaiwaJl ^ e-tfjl -Jb~lj ^Jl ^IsJjVL 

JaJuva-II <y « — aJl iila ^ J^l j ^[j <. ^ jl~^J\ dUi I ^ jJLS' 48 ,_Jl LL<9 j 

J j^>mJI jLiJl; JJti^-Vl *l j^ll SjJi oli t ^ jJLS' ^iJl ^U; jl ^1 LL^> j IS| ^ _^>«Ji 

^.jy (j^jSlI ^j^-j ^1 (i^Ji U-« jl^L«.U u,a.».ya.7 ,j^jSM ^sJa- ^ 

Jl 

£jL>- ^1 L^Jwo L-J s jj j (O3) OjjjVl oUj^>- ilt^ljj ^j-^iJl ^« i^iUJl 
J>3 ^1 i5VJl iciVl diL" jLkil ^ ^jSlI SUJI dUJuj cJLkJ! dUi 

:jjuuJ4 (JlkJI Sk-.l^j Jj^il^l oU-^Jl ^j>-j (6) 

oU^j j^Jl ( j^Jl ^cJa-^ <_g (Jji ^ 400j 1 00 ( 2 ;t j) ^jbuJl J Lkl) I 

oiLjj ojl __^>Jl i>-ji ^ij ^Jl ci^J^ ^^^1 (>• (j—o-tJl i«Jil ^> ioliJl ^la.JL'Ji 

Sj^iAl jJl oljLi)fl ^-S^J L^U JlkJI II* ^ iilkJ! oUj^JVl jLlx:^ l^j t ^_lxJl 




J5 i-JjJUl Ujftl ^ (7) 

i>° Ji'j^ i_^J^ tij^l titAiJl jkoo 

jj53l i %J ^Jl iJjVl iJjSOl JjuiVl 
^l*Ji>l J5 £jUJl Jl i Ui^si 

■» ^JA_ I g ,,h *-> (J-^J -^ ^ij^^ 4*Jul il)j5\j 

Qt ^ ^aii ^u-^i iL»>! (101) j*a Cr° iXt> J\ o*J* ] 



ci!>UJI Jlk; ^jU- ^1 ojUJI :LJj5JI i~Jl* ij .J! dJUi ^pjjj c ( _ 5 ~J*LkJl 

^ o^buJl ijjujl VI jJ<J ^ *L~Jt jJ siwbcuj! jj^ail oJLa SJL oli dlli5 

JJ ^y> <*->.J^\ oT^aJI ,_j j oli) LflL *U~JI t_ivf j jU liJJS ^.U j t^j^Jl o ji!l 

i-lvsj (_giJl ^-JajJl 4i\ (Jj^sj '(j^yVlj Olj^-Jl jJL^- JJ LJuwj (^jJL; V JV j-° 

IJ^Jl <JjAj <L*jj 4jL~jl (^^~ 

.(5.3 r^Jl) ^ti^^@^X^^il©^T^jlrt^ 
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0X\ c>\> (15) ^ x 

f (7 



jjLkL- J j^J, j t<cuiCs- j»Ljj t<ulp jUi'j t^jj^i <i*5Us ^^ip iilaJl 

! ! ! ...-up ^jy* M j ii> liLSo V t^lj 

^-o <ui ^S^JaiV dJUi j 4 l^-S 1 li!Ai>-l (jjJlJl jj^l ^ (1) jjjJLli^ _ 
Li Lib Aj jJlJ I iJU> I cj^-i isJj^J Ij til) j'.ial I j O U<9 1 J I la *. J 

(jJLsi- y& *U)I <1) Vj OjSjLxj J^jJs j\J& d\S JLis 4<Jt>L^Jlj (_£_^Jl 

^LIj j^-c-^jj 't^AJj &\ (^y^ (S^^-i j»^-v^l OjJ-^xj 

(j-bJl v-^-aJ i~oL iJjL>«-« ^ a\S dlii jlS'j tO^>Jlj Jj iil^Jlj 
t dL j_>lJ I j-P jjJ j i jJ L>J I «lL) ^^^J L>J I Jl^>- jjj I 

^jJ! IJL^J j^_L~iJl j tjJjJlj ti?-jjJlj t^jL^oJlj fu^Jlj 



<y>J oUfc*Vl ^ JJsUl ^1 JpJl JP tjl^Vl Ji* ^ <ulp jl Js*J (^Ul 4^>-J 

!!!...JU»Vl ^ gjJJI Jl J^>JI t JUJI J v- 1 ^ 1 Jl 

.(14_7 :oL,IJUI) ^Cp OjUwC~> ^ <i ^oll IjC* lyjj ^ 

4j«J|j (jJij t4jJL> ij^-j 1 1— t i_tfJL*j>*_o J ji ^ j^jjiLSCJl jl : lLUS j _ g ^u>j 

- A^fi L>- 4 0 ,,rT 1 _ 0 ^/ I ^a I _ ia lp _ jjJ-i! I ^a I ^ 4j» ; ,/?a j t 4P jj^i j» L&J I J 

: JLLj .<ui^t (fcl^pj (L5L^) (a5L*«j) ^Sfl (JJL»-I) : JUL US c(L5L^) (^) 

iU-l ^1 t^yJl £-l~Jl (dJL^-) 
(iij^Jl) ^1 (iSL^JO j C*JL»JI) dJJiSj (.i^c-^Jl jvi^Jl (ii_ ?c ^Jl) yiVli toaUut 
^11135 . (<o5L>-]) Jlas aJUp> «cuJ^>-! t^,^ J£ : ( _ 5 jI^pVI ^jI J Li t(55_^> M Jl)j 

<u ji (dL>«j) :JL«jj ojjuij <uj_j t(LSL^j) (<6L>sj) (dL^-) :aJ<JJI ^ JLL 
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^^^'.-.•■JK if . 


□ 





drill n't SSJu 3 jjjuo (102) JSLoi 
^Jl CaLj^jyi ilia. (j* c-U^xJI Ot-uJ 



<b Jldj U jl jlj^l Jd^> ^ (i$L>Jl) j I <U j»^=-l 
^ jlj)M JL^ jUdo j_& (dLw»^Jl)j tJa_^jJl 

lil o_pJj J^jJl ^ iL^kSl ^ jl <. JdJ ^ ^ ^ 

: ^»j>«JIj <,45^>tL« <t_'j-°' 4 <>'\*\ ^\-tj 

^Jl oU-j^Jli t (dL*L^)j (dL^)j (i3L^) 

(dL*L^)j (LSL*-) : Lr ^J LjUI oljLJl <^ 

^ ^ I /^j^Jl <4-Lp J-LI2-J L* jl (<LSd_^) Lajj_Loj 

. (dL-^-) LgJ J_>JL>Jl <. (( (»-^Jl oUlpii 

5jj<_dJU <. oj^J j jr *_dJ! Jw^i^- ^jj* j^j^JaJl (dLj>-)j (dl5d>-) : L^j»_»^>-j (<SL^>Jl)j 
j">l9 :JUj dUS J^j US~>-) a jl JU-jJI d~;-b- ^ j t(dL^) Laj^j s.i*>Jl 

jxz>z}\ ^y> jj^S^a 4—u|j * 

(Cl (dL?-) <U»Ij 

J jj ^ dJJij tiaJJ oJ_>-lj S ^ ^jXJl jljjjl ^ (dLjxJl) 4J2JJ Os-L>- Jjj 

.(7 :oU,liJI) 4^ ^ &\>¥ 'M 

; dUi ^yL*-* oi l t>!^™^' ( jj>\yc~* s l\ ^jaj 

. jiiJl ^ ^IJb)/lj j»ic^JI oli f-U-Jl _ 1 

. jtJ\>t*Jl ^^wJlj oJUJdJl Jajlj jJl oli ?-l*^Jl _ 2 
. _j5CJl Soldi ^ ^J>\ J I jjjL^I oli pU^JI _ 3 

.•^diiiJ ^.iPfj^ iC^Ljj <ul>^) J^Jl Jjij ^TjiJl j^-ill ^^-ij" ^» 
Jli Lo jjk j t^ji^^Jl ^^jJl (jL>Ji oli 1^5! (.p-l^u^^flj ( j^«>Jlj toL^Jlj JL»j>JI oli 
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J* ^Jl : i'M) iiU^Jl Jji Ji\ j^S jjI jLil dills' . (byw«j>- 4)1 j^^-^) y^^LJl 

L^' ^ J* '(^r^D dUJi t(Jjl jJ» JjI Usuu A^ixj ^d^' <Coj^> lil 

j! («_Lp 4)1 ^L»j>-j) >-a~A>- J>5 ' SJ ^Jl OjIS ^1 (dL^Jl oli) jl ^JUj 

tij-^l Cr-^' "Jj* <_^b JJLUJI <IUvaJl olS c ^ (dJi~>Jl oli) 

A-p d^S t_J*\j ^ ^j^r^^-i C^SC~>- 
5_UJLi tiiListf t4iLUi> tijjjjyi l$^>- ^yi L^jU tCL^t 4)1 lS J>j) ^y^f- {j) d^i 

Lg-J ^^^—J j^Jl J jiaJl oli *U_~JL> *ii '■ c^L^J 4)1 ijl <-i j-^>=-* j-^^j • 

*UI ^ ^ y U (dL>-) : JLLj J- 4 ^' (_?* ^L^' :(iJL>Jl)_j (aSC->JI)j 

^ t jlj»J| (^j-Jl J-i^-Jl oli j I '^^Jl j iiJJl ^jjJl <u lil J-°jJl jl 

~. l i_ -'ijij-j t(<csCx?-l) 
.(8 :oU,IJJI) «(? 

ft) J>UkJI >ij • 

^ i_^*^Jl olXjA (^Ju>-I oJl» j jSi jj j [...oliUIl J^-IjcuJI dLLl^Jl (^jJJl <^I) ij^Jl 
O^Svj Ji j t^j^Jl C;^ lil J-^L? f-L»Jl -bt>«j SJj<j>t^ tijjJLS^ «L£j» >L«-~Jl 

.5i-bxJl a£jL1^J1 L^ljlJUj ii^Vl v^j^ 
:^<AJ~\ olj ^IP^^ Jf-!l J_^i ^-j-i (o^^-p ^ 4il Jul) ^jjU^JI 

: ^Jo U oLi^aJl 
. 1^jLjJ>- <UjJ>- ^ JjJLJj p5o^>o Jajl y oli L^jl (i_j) 
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^ oLo> oliUS' oIS LgJi (^) 

SijLj>«_3 OljIjO. oIS I g— jT (i) 



(M51) SjjjjJbJI S^all «j^ua (103) JSLmi 
S iijil ti W Jsb^j ( jo* .il l lo.itfii.i 



m (tM.mil C>li tLuuJlj) sifji 
>^>Jl ^ dJUUJl *UJU l _ r ^ H 

o j-!>«-« Oj-j-1-; l^-jL* Oj-SsJl iJjJ-aJl 
^^J oljjfwjl Oj L L ' w " j 'j«->«-» 

le-j** <.i}c£s\j ips*s*}\j tJ5LiJl 

(. (jIjJj'Ij jlJiZ>-\j h>- y^yii j <I j-^j ^!>Lo l y>) ^ y>^\ dHj aL>- J^-l y> (jjlJ ^ j 

iojiJl oI^PmJI l^»J ij^-lil 5jJL>t»Jl tiojjij>Jlj tSjjUijJI ol^^oJl 

_ / ki J jJs J^oj ^yJl) ol _j t(iJ jw» ix~o 3200 j^JuCj U jJai jLS^j ^ 

U is ol ^?wJl j-i-v^l ibS" jJ-aJ j <. (iJ j^i> 750.000 ^1 L^u SJjs-1 jJI 
I) OjAjJi j^-> U j^«Jl ol ^>«aJI <dx5^ (J^ 2 -* ' ^isS jJi o o 

j jJu 230 (^j^J-Jl bJ ikS" ( ilJ j i L*~«->i ibS" jJi Z y> ( j j~L> j 

j« -i ^ -" (Local Groups) 4_Jj>^ oLpj^j>v» ^ ol jj>x^Jl ^*j>zS3j . Ll*. 

o!jl*-j ^ aJUx^JI oIpj^mJI ^^iJjj t (Galaxies) ol^^Jl ^y> olj-L«Jl 



. o j^S Ulx-^I !o j-s^ j^Jl ^» j>tlll i^dpL^ijj c 5 
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^ vJMMl ol ^1* J>\ olx* j^flj (.(Galactic Clusters) «2u^Jl ajJL^JU 

^1 oLb~ j ^ <illj ^^iJuj 4 Lp> v_sYf ( _ 5 i* *L-U!l vJ^J ^Ij lOt j^Ji y\ UticJ*^ 

^\ (The Local Supergroups) < _ s ^Jij«Ji SJo^Jl oU-j-^j^JI 
(Galactic Superclusters) ^>>?~J1 :>j^>J! vJ yC jS\ ol_b~j ^ UjjJU 

Lj^^o IJu£j- 16 villi] I *L1p ,_jva^ Ji j '•J-sMl ti ^r?^ £-o^«J <_S_p*j J 

(Clusters of Galactic ( _ r Ji*JI aj^^JI :>_^^-Jl ijj^>- <_i l( Ji*t olJu^ j ^1 

.(f|) Ml L>1~ V J\ Superclusters) 

j^j^ 5 ^JLe- villi ^JLp <SCw< j 1 iJ j-viJl ^^J^vJI ^ j jAj> ajU 0 jJai £_L> ( j*s> ji ilJfc 
_ 314 



0 _jJ^> (^L 0 ^J-^J ' j^sJl (j"*"^' 0"* ^JsM' ^- d y g' J <1>_^-! ^ J^ 5 c£ >^ 

j^L 250 J,\ l^Jjial J-^jj t2L5j-^Jl (j^ 1 ^ ^J^ 8 15 x ^J^° 100 x ^Jc^ 150 
.(The Great Wall) pJiJl JaSUJl IjjUJ 

jjJu ^Ij^H JaJu JJUjj j^Jl (jUaj) (¥ _Jk*J I jUi^Nl Jjlk; (1) 

.^Jkx}\ ^j^Jl jUsjUVI ^ y> LgjL Jj£*J d_p- J-v^ 4^~"> 

(waJJJ *L>_~JI 0U>-O l~>" (_yL>- <JUaJ jJ^J Ijj^oLiJl (jUaJl -bo b> (3 ) 

Jl oL-il (_jUa> <J^>- isjj^jd] ^JvJl jj^d^- 1 c5^^J ;>t i 

^Jloj t 4jj j^i> 41** I 4j L« J I j^- _ jJ jji I - a (J _^Js ^-rf J^-° ij** 

^ ^ j_j~b)) i^Jl 0 j-J-i 4jLo ( jj Lo n sOJJ t ioj^iijl ( j-l«Jl O^/l s 

t L~™J o^jUl ^/T^.ll ^I^S^I UjJw« j tojI^xJl oJbd*i frUjjJl ^y>cS\ Lf^> j tjL5sJl (jJL>^Jlj 

3 1 5 - - — - ■ - 



(iQUJI SSjm) Lu ja^ <u-2u 5^ Sljj (105) JSL£ 

jJMJj l y^^*-{ df\ 4.6x 10 38 ^l^po (iJLdl aSL*) bJ^>^> ibi" j^JCj .«j i^UJl 
JjJLJl /^/^M IkS jJi 5 ^ 333,000 ^y^, ojJuLJl UxS" jJj 5 y> Ojh^ 

Xjb OjAx> OjJ^> O ^Ij^- 
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Sjj Sljj Jilj ,ji Jajt yii Slui ^e^J (106) JSLii 
OjjJL. U 10) u^jSJI 



o 5jU u Jl_po Aik? jJij 

iLlS' i. a .,o'» J^e- I g T 1 T '•T JjjJ (jL>o) 

* ^ ft 

^ iJiP +lj^J> 61 + LS^S 1 jJLp ju>- I + c> ~w>) 4..,..^o.j;J I L^ip Lj^aj b.~o-J* ^^>»j j 

j L_L>-ta L>_»!jl^I j^Jla i j^r j Lo^^^t-aJ jJ-^jj tiu* 225 ^1^=- ^ 

La^UjI eiU^I ii~> ^yJ} <~~«j>- ^ Lj o ^^-Jl :>Uj1 ^y> Ol-by <L>-jUr- «*-s^ 

.ioj^aJl ( ^. : :. 1 1 ^ 2600 tgil^lsl diL~» ^i-j 

tJiLlSsJl S-^jjj>t^i oljLpj 4-oJli o^L> Oj^-i <^L-»_^ ^.lo .^j (jUaJj t ( jA)iJl 1 ^ hj 

jJuj (Jilj-o ^j^j j»j>>J ^ i?-U-jJl ~\£ j% ^ 97 1 iu* LaO^-! i_sL1i5'! c LajS" ^» 



JsL-viJVl SJ_>J_J> IS y~ ^ ( _ r X*JL;j IgJLiOj 5 ^^ijc^JI diJLj j»l j^-I ^ - LjjJI *U_~Jl 

^ L U-J *U-Jl oL^jJ j_>_ulJI (wiiScJl ^ jJj^ ^IjlijVI ^» j^jJU 4j»K^)/lj 
_y ^r-l J-U^j _}^Jl J LfiiU jL^Jj tii-i^Jl <_->-~Jl dDJ l Ji^Sci» i^jj>Jl i>_^x-~Jl 
^>-jUJl Lftf-I^>-I jli tiiJli oUj-j jjJJ SjLgJuJl Si j_Jl j itil Ja^l J UjLgJl 
JI .PJj J-cl^ J L^ki'l SiUl k-i-i^J iJL>J> JJa^j t,j^> ji Jip JSLixJ 
iijjjJ! o!>Uli_ll *aJ oj!>Ul i>-jjdl JJ J^sl l j^>- ol JsL Si _*JI Sjl y>- l>-^ ^\Ju j\ 

j^^ol (j-o lsCL~« io ^1 |> y>c]\ diL-J i>- _p» r lJl _u_t j i(^j>c3\ sL>- %90 Jl<j d~>-) 
<uU t ( _ r ~»-lJl ibS" 1 .4 i jJl?- J jv^-il ib£ cJlS' liU i U$J iSUaJlj SjLJI ills' < w ^?- 

Ja^>j Sjl _^>Jl JbJ_Ji L?jjl j*-?" Ji Jj-**—! j-o->-l (J^LwP <b_Jfc iijli 4j-jJj 

_$jji ( _ s «s'jS3i pjji~ji ^.l ±j j*j a^iij^ al>^ls j**LxJi ^bji o^-^-^V' ty 

.JjJi>- ^s*j i!>L» Sjji ^ J>--*j V ji Jj--J^i frU-Jl jUi 

tLr ^Ul ihS JUii «!AJ JI a ^i\ ihS" ^ 1.4 ^1 ihS c^jl^" lil L»! 

t (Supergiant) ^Jipl ij^k^ Jl V <u>- J it _^>JLo SjLJ ibj_ aj>xA _y dj^a 
oL>-i Jl L5j^- la5U (Type II Supernova) ^ylill <J — Jl ^ Jipl yvx^. a^a Jlp 
AibS ^ Tp-Jjt L-aSCoj ((Supernova Remnants) < ^asH\ jc~~^\ LLL Jlc- >U^Jl 
V t jj_>l^> 1 j»^J ja j (Neutron Star) ^j^^^l jv^Jl 

.(laj—l L2J) LJlS' LJU- o^SG jUviMl i^^-lll 

(dL?-) aJ A;5j>- J5 j»l£o-lj t«ul>- ifrjjj tow? oUjjj iojUjI ifrL^tj 

. (d-L>-) oli LjjL »U_^Jl i_iv« j oi^ L» t j*:.,./?.! I 
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J* J^jJ <^S ^ LgJ j_i N t (i5jJuJl *j^Jl dJUS ih5 £j-*^> j-* %10 y> JS\ JiUJ 
toJ-lj Ig^s 4SQ2JI JLSwIj SiLJI jj-^ cjiiii^a j l^«lji>-! ^ vlL»<L»Jj L^5w>L*J j»lSC>-l 

d[ tsftj V$>> ol o^VlJ ovy3l JilJ^ &t 5^ 
(41 :^U) 4^ 0^ /fy 

•cA ^ 'W^* s -LT i >-»j*sJl 
J oiLJJ iJj^l oU-^jJl Jaj^j ^yu :SJbJLiJl *->JJ^\ OjjjJl (1) 

1 g ./? <u £-» oljJJl jJ ' ( ( - J ^jjJ^r~"j «— ' Ijjj J j-r" J-** 0^ 3jJUl SljJ J- 5 "'-* 

SjJLSl Liv/i ijL« ^S'l L^jJui fcLj SI 4U_^S3l ^ iij-UJl *j>«-Sl S^U J LJ i»jy«^Jl 
oJJLj J»l Lfi^ij aJlJ^aJI jLujSII i*JlJl SJJLlI . «L^^ lJc« j^^^SCJ I 

(^^Jl dilj ^jj toljJUl <_£ jj J l^a>«^ 0_^j iLSo UjjJi te^JCJl oliL^Jl 

(Gluon) '<d>_>Jbr j\ 3-«j~*>UI» i^^—J oU~~^- Jlp <>Ju J-*^j il^!>LL«j 

Jp J-»*j j ioJIjJJLJI ojaII oJLi 10" 13 (^jL-jj lAAjwiJl ijjJl Sjill (2) 

.Ks>zJJi\ <*jJip j I iJL» Ul ^ j (Bosons) 

toJuJ-lJl ^jj^JI eJji 1/137 (_^jL™jj : <U^Ja Uo> j ^^50 1 Sj-ill (3) 

^Jkj) LoL>- «L)»_>Jil ^jja 5J^Lo_»Jl 4jl]j^>«^»Jl <IjU-jaj ^ — ■ lal i aj^ g CI I ^L«_>i^/ 1 vijjJU>- ^1 

O L>- J^>J I jjj-i-* J ' '— J ' ^-i ' ' (_r° ^ * ^r* - * ^ J ' I (j- 4 ^_r^" 



dL~«J cl~>- (^Ujj 4jl>* r x jJUJl 4)1 eiljU) Qj£}\ iai'UJl BjiJ! ( _ s ^=- 

dJUu jljj^ (j-t i^JbJl ^^Jl S^jUaJI ij2}\j 4~>iUJl <_£ ^ J^J-il jl^^Lj JL^-I jJl 
*>Lii J^>-l j! ^jj-^j "CuiC^j «u!ju HljJUJl oJL>-j! ^jJl -ttj^l Jlj jJj . 

<b! J-iixjj i(Graviton) ^sf-Jl jl >-oUJl j»-~->J!» ^1 L$J ^jsil 'Jjy i-i-iiSJ 

i£$\ mIs^ :j^>J! Ij^i j*Ls- J-S ^ <JjJ i O^^x^-J .^j^aJl i^j-^-j ^ y^i 

. JiSlI Je bjj Ijl* ja pi 
<iJJi ^-«J>-J cK^^-^JI Jl^j-jjJI oLjJaJ)) ^^o— J : CtLjiLJl ^» iJ^ ^ oJls-Ij 

(jJUJl 4JJ ^jill <.iJo-\j$\ 4J^5Gi diLJ 4j«jjI 4j>-jI (_5 c~~J 

.4iJU- (3 4lLk<JI 4j|jl5-jJL) 

l 4j ^iaJ I p Lj JjAJ I » LJlP _p I 0 Jb- Ij o^i ^ U 43 j y<xj I <_£ jiJ I ^«J>J i!j L>t» ^ j 

^ _35 
4Jtbl< UaLaj oJlS' jj L»5^ jJUa L^jIjS J y>- i—iJu 1 j^<Jl 10 i J-^" *V ■** J^ 5 " 

.^iLwJl iiUJl ojLJl ^-o J-«U^ *\Ji>- SjLo ^i^r^' ^J^J ' j*"**^ l#* 

J bUJ 4J/VI oLJU! 

JS t^yJajJl 4j^>wJ| Olu^ll ^jAj LgJlJls-j ^1 ^1 t SjJJl i\ jj J>-b 



^ 14jl_p- tp^Jl »LJi! ^ (^/^l^r 1 x lO" 14 ) ^*SUJl ^u^-Jl! f!^>Jl 

/Ulys- 10 15 ) ^5UJI ^u^JJ ^ o_jJu J! t( _^J! ^ (^/Ll^r 10 6 ) 

S-Jli^Jl i™jl>Jl ^ dJLLJ AAcLsi» tJLw>l ^1 tiJj^j-Jl j»j>^Jl ^ ( 3 (*— 

J jJjuJl £_o J.-.la.U U J _ r ~5^xJl jj> Ljj d)Jj>*X» ^lJUI ^Lj^JI j' lixjJUuJl ■ 

ol (jS^i ijLf! ^1 ; L^i ji U j ,_y»ii*Jl Ajj^tJl ijJL=>Jl ^^s- i j^>- y> dDS J U ^1 
B^Jbb»l1 OjJbJi) CltjlJUJl Cllj $4^UUJ (dLtfbJ! Cllj frUuJlj) :Lu1j 

p e 

jjbJj jL>oijl 1 l^Us j t L&jlJ^jlj jUi^-l olia>J ^ i _ s ^'- t^jJlj <wS\3"J ijJL) 



oIjIjl^JI JJUU Jj_»_J. olj Ij^jTjJJI j^iJl ^ ._^JJ L_* 

. (<2JL>Jl oli) ^*^Jl jJl iJLa ^yUw ^ 

|H| -Jl^jj ^W"' i-s^ t-lajswJl tJ^aLSJl tJ^oLlJl <uJl»j ^J^jl c^^jLaJI iiL_*jjlj 

.ft jJUJl -d)|l > 14] tjj^ 
*y U LgjL *U~~D 3>o«-Jl ( _J\ J Z}\ i_is^_^Jl IJU ^ is y. j 

igj'yyi ^Lvji ^ _ coils' ^ ou^jji oIa \...4i\ ^jj ( _ r Jj 

.(88 :>) ^ jfc 

.(67 : f liVl) J£.j 5^" jl r 

(53 :cJU») p& $ &> $ ^5 ^ 



. i^ji^ j~^> (1 ) 
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4- 1 




j-Ixxj ^^xJl ^>tJl : aJI <u^uJL .s^^jLjl oIj 'L^^- 1 

JjL-a ( _ y A : dJUJu a j ./? 2 « 1 1 jL Jjli ^yJl i a j g : <J 1 LgjLx-^^tJL; Lg-i 

^^jVl ^jJlp oL^Jl iaUw^j o_^Jl ^UiJ"y l_£u»jfcl ^ Uj ?l^wL 
a, ^Ij^Jl ^Ia ^ iU-)ll JJj ?l«J! Lfc^J S| 4)1 :>1ji ^Ij 
jl jjjl j ^ (^Jj-^'] -^-^ ^^• 3 cy ^ 

:JUjj ^^.iJjIj ^-g-li i$\ (U-j^j) ^(jr-^Jl : <-!^ 
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: tolj^Jl : J^ij .tt*^ (^J^rP ^jj-^ 5 c£' ^jr") 

* * ^ ft =* 

^ £~Jl : jj\ ([>- y) (gj)) :<JU> t y>l ^ 4j«_JI (^jr") ' <iS' i!j~JL li^>^ 

(c-jt^)j (^yj) :JUj <.(g\y)) -<*-*^rj J^r-Jl j-* ((Tj^Oj tL-*_pJj ^^Ij JS^l 

^ : ,j\ iXji-^ :JUjj 'S^-.S' i^L- (^jl_^>) : (i>-jLJ0j tj-»UJt 

.<CLo SJJLiiJ! £-j jiwvN 

(i6 ^-i? a ^Jf (o 

iU4 <ti 4 JJ0> (2) 

.(61 

(1 : V 'J}\) iz%\£&£>&0) 

(78 :»LIJI) c| Op* 

>l-blj jji^Jl ^ ^ (oU^lu) SjL^JIj (^^) (t-^lj (^S^^ J*^' 

(33 : v l>Sll) 

(60 :jjiJl) ^3-% 
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(1:^1) 

^bJ 4il jl» ^ jSi m 

* ^ * 

. ^ I j^pi^ jZu~*±j 4 VjA^ jj dU-ii 

i L^j < i j£3\ J jjj j j ,.,i ? tfiL c^—Ji t ^51 _^S3l Lg-i ^^Jl ^JLp ^^"^ I <3 j^Jlj JjliJ! 

jj L^JlSj ibtgJl ^ _^>*Jl ^»l j jl 1*1 j i Jl oli *l«_Jlj : |»-~JiJl li-g-j 

.«. . lift ^ ojUJl aljJI JJiJl i.UwiJL 

j^Jk; ^1 (» _^JI ^ilj^ ^ oU^^Jl ola ^ ^Jl jl Ji\ IjjLt! j^^UJl 
^ _^5jl j ^ jVl U^">V>- U^J ^JLc- ^1 ^1 i«— . io pU^JI AjA^a JlSCil 

JjL_<Jl oli 5j«jJlJI pL>_-JL ^ 4)1 Ju«l) ^j^LvaJl j-S'ij • 

jl ^jAjLJI ^^^^iJl ^ jJjs Jl _^SI ^1 jLilj t L*jr^ <— ^Ij^Jl UOjAj ^1 t i^J jJl 

JjLLa L|J*b/ iLfpUjjIj U jijJ jj^aiJU O-g-^j tL*.jj^JaJ tVj^ C^-JLv JjLuJl oXa 

JSjLJl <^S\ _jSJJ 
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, North Celestia 
J Pole 




j South Celestial 
Pole 



3jjLsluJI cQaU ^1 mnll ^Uaill JJaojj (107) JSai 

:cUuJl fj*^ ^'>* JbJbBJ 

dJLU 4_$jLL* oLJIjLj-I ^IjJ^jl^L; 3jjU_~JI 3-JsJI ( _ y U ^Jl j-JI d!L" jujl>o 

£-1 ji\ ^jIp-j (J^J^ <j;: ^* ^jLl* 01 U^j t J^L a <U ji ^-4JJ ( _ y vijVl 

is _^>- ol U>5j <. L y>j*4\ olj_j-5 jIjcuI ^jJlp oL*JL> 5jjU-J1 aJLU t j i AjL<^ j^.W.^ 

ipL« 24 JJLoLS' Sjji (J j-iJl (j^l <-^> <>• L*jjjx^> J _p- jjJ-J ^jVl cits' LJ j 
<L~jJIj jJlJ ijjU^Jl <LJL!l cjLj\j<s*-\j Aj^eill ^ oU (4-iLib 56 tic-L- 23 JS) Lo^Jil 
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^yJI n i till ij^jV i-$'<*i*i ij^ {$ jJ US fr l tt-t o ll £JjJ £-u3JJ (108) JSuIi 

(jU 4. ( jl* jLS j _jJuo J 55L) 

ij-^JL; *U-~J! 5J ^ jj-^jJl £&\y> y*-» (jjO iijU^Jl 5JiJl ^Jl^ (^y^UaJl <_£j^~Jl j^^-iJl 

J-^j" syta ^ j (The Zodiac or The Ecliptic) ^J^JI S (lu- SJL^Jl ^y>^\ 

^Ijjlp^I ^^ikii ^ jl^UJl ^liJjt t^jl^Jl ^I^L^I i*>- jLs> (23 27) j1Jii«-; 

j^i^ y> 23 i^jU ^ 21 ^) JU^Jl S^JI ^ ,>e>Jlj tjr*^ 1 

t 6 /21 Jl^- oUJIj J^J! ^ J> ^L^. ^UipVI cr> Jj U 1 -^' 
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*U-uJI L^iit <jy ^1 CiUu^JI ijiza-i (HO) Jiui 

J^) Ojj^Jl ^Jj JUAJl ^Jl l >^daiJ ^! ^Jl ^^iJI J^aJ ^ 12 /21j 

( _ 5 -*Jslp yljJ i<LpLJI ^Ij-i /•IJjitXw-L; tU^Jl oLjIJjs-I (»_~~><J_j 4(_£_^JL!|j ^ a. .,/■»! I 

360) h>~ ji S j-JLe- ,j~<>->- (j j L~J it L* jLi <. Lj jJLj it L» ^ ^JLp j I ^ Laj jj>^ 

(_^~~* ^yll iij jj I j»-~Jij J t J (j"-" 4»-jjJ I |»-~J!j J I (is- j J 1 5 = it L- 2 4 -r- 
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«-Lw>l JlSCiVl oi-gJ IjJaplj 4 l^J J^-aJIj I. Ifolp ^JUoJl ^Jyd\ JjL-j ^ <IL~* jS^ 

JjU ^ fU^Jl jj-g->£ iJjt; L^-^ ^JlP ^^ol ^1 <Ujl»-*Jl a ia^jj JijS^Jl ^>ljj»Ji jt-j^Hj 

(>* t^O ' Jd^l ^rf^ t>" oij-^b ^pUJ! ijJ^ ^ (j^iJl 

t (5JLuJl) ^JuJl o^j-Jl '^j^Jl lJ^JI : JUl ^_~J>JL ^Sfl 

^LU- Lfr 3 ^ ^Hj-Z J-^-^" ar*j .(Zodiacal Constellations) ^jj-Jl 

jl SiLjj LjU—Jl JjJaJl \s^ia>- oU-jJ ^ i>-ji 30^1^ LgJJ> Ji" J^-Ij A-^L*! 4lk^> 

is-Jufi ^JtS- iw~«JLJl <p j^>«Jl Uj-p ^1 ijiLiJl ^JjJI J^Uj j 

^jjIj ^ Vj <. JjJaJl ^ LiUj <LjL~i« ^jj-Jl oJLaj tis^oJLlI ii^Jl <J^j>- f-L-^Jl 
^UJl J ci»jj>»: ^1 ^^jJl JIjcp^I iljj iki; Ji«j N *>\ix> J^>JI tL^jLlJb 

Ji~»j ^-j ^Jl ^Ij^J <*Ja^i j^»J! 0 ^IjJl jl I tij jjt^i\ ,jj>j ,^»Lp (j^J^ 0 t]/ 0 (^i^r™^' J 

i-i yd j (23° 27) Lj^^ v ■ i . ,ri? i j 5j>-ji ^jJ^S-j dj^j Jjlx^j (_gjUw-Jl pIj^wj^I ia>- ( _ s 1p 

Ja^ 0 jjb ^ ^JsLijoj (The Zodiac or the Ecliptic) s jJb j»—L. : 5 ^jIjJI aJu* 

JIjixp^I ^ 4_jJLsJl j, -.^^^1 JIjupVI JaU ^ l Jj s I\ : 1 >^-aJ ^ ^Ijjl^^I 

jjjj 1 g 7 la , * | jj f-Ls^^vJJ Jail js>- p—s'j iJ_jL=*-_J ' L*J JlP j JKJ 'J ' L^-*-* 9 J i I g " - 1 -" j 

tij^^a-aJl oljl_vaj>Jl J_Lo ^ i^jJL«Jl Cj|jU<a_>«Jl i_Jlp! ^ tiJJi J-^— < 
jjk <^jjfc 4l>J U Jj! (jli'j iJLoj^lj A^fj^P^lj tijw^lj iiJJL^Jlj (.L^jIaJIj 

^jA^Jlj ^UAJl Lfe^—a; ijjU-Jl kJai\ ^ (j^j^l ^k^- Jji <j j j£\ 

iv*>Jl oUwdl jH\ ^ dJUi jS'^j i (Constellations) ^^Jl oU*>dl j! 
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JI jJJl ^ ^jSM <jl jji *S ^ JjU^j tl^JL^ J ^^^-iil Ajy^UiJl 15 _pJl 

J AtvjJl dikj J> ^Lo^Jl oU^>Jl J5 (jV . SjLwJI ^»_j><Jl jl (<JU)ljiJl) ixJaJl 

: <u>-^lj JjjJj^Swi'yi i^jj^a sj^tAj Uj-Ij Iji^ sLxj! Jj>-I ^» 1 5 0 <u—j ^ 

-us i_is^> j ^JJl (Almagest) ^^k-^Jl : ( _ ? ^^JI -bbS 1 i £jX&*>^\ ^j^^JLaJl ^ j^JlLj 

o\S IJuXs- hjj&j^r olslvM <.j»^Jlp <i>LvJl oljUi^Jl ^ IajJl^-j t _ 5 Jl 

t t i, a ; 1 1 j t £hJ' • i^<Jl J jwai J-i-o-J JjLl« Ji L» j_«_~S j t ^jj-JJ 

jUs^^Jlj) i^ijii ((-\jy>d\j J^j>JI) : ^j^j JiG lj^a^^>-j t^LiiJlj 

— — — 330 



e-UiuJI gjjj l^ik fjji C1II14JI (jisu (110) J£a. 
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oU>j-«->^<Jl tULLs (jlij (Alexander Mair) ^ jJc^JiLJ] *li • 1603 ^ 

oLi"^ dj*>C (Jocob Bartsch) (jijjL i_j j-S'U- ^iLi4 * 1664 ij-* .^^^JJaj 
t Lojij » _^a-Sl ••A-^*- j5 (Nicolas Louis) jjjJ ^ V j£L^ i_sUi>l j t ^ y>-\ 

oUSj.S' o«_~J (Johannes Hevelius) ^^JujLj* 0Laj^>- ^iLi>! a 1690 ii— 

V&jj^b cjlllixj t.4*£j% ^JLajj <LiL>j U^M 4i_JjJt«Jl djLS"^Ul ^wslj 1 5Ju Jt>- <Lj jX^- 

cj">L>-IjjjI ^j.a^j f-LxJLU oLSj^j tt_4jjj>JiJ oL5j5j t^p^JU oLSjij t a ■ ./> U 

L^jL^j JjjU-JI S _ / Sl!l Sj ^jIp ^ jjJl ^^SCUJl ^U>jVI (Jilj » 1928 o ^ j 

,y» jS JSj .^1 ^1 JiL ^ Ujlwl <-jik>o Ji ^1 oLS'jSGl oJLa ^ ^1 *L*Jl 

? * * * 
^^^SvJjJ I j 1 1 ^jij . o >— 1 j L2j • L* - jz-*~*S I 4^. ^ 1 1 j 1 JkSvAJ I (jjio L^*^ I 

oLS'jS'j t(^y^Jl S^b oLS'^S') aj_jL»^J| ilkuJl oLS'^S'j t(5JU_>iJl 

AlkJ^I Jju .(j~?Sfl uJiaij jL^Jl Ji-) oL5"_^j c( v UJlj ^UUI Ji.) 



332 



£tJa^> (J ji IgJl jJiLJJ S^jJU sL>oMl (j-ij ^ l$P_yi_jJ j t Lp LaiUjI ^JJbcJ 4jjUia LJ 
jljji ^-o j .Lp UoUjI (jjLJ il)L«-«JJl 4jjL~1» i^jrjJl ^ilj^Jl dllj j t^yij^l 

<jjj^UiJl L^iS^ ^ ^j^jJI dLij ^yLlil JivsljJl jlaLIj ( _ r ^lJ! j»LjI Iaj^^o J_p- ^^jVl 



Ljjj^o jj s-lj^ £jL^ui £0 (NGC 6250) ^iVi!! j« nVill Sjj-ue (112) Jitu 

Loj^»-jj iLJjJI s-L»_~JJ i^jjj t j->t-Jlj jJl 0L0JJ9 L^j ^jli^j oLatA^ LgJj^ ^ 
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: ^^Jlj ^1 oUlt *Lu»}U SL-j5" ^jjJl (1) 

4 l£ ijJ^lJ f^lit $3 JjX (iJjl jij^ :<uLlS" (^.S^o (§|) J^Lj 
(97 : f U;Vl) A&y&L s?S ^ S 

jJu«J jl>o «<ilLi!l jlw' j\ ijL-iJl A-S'jS' j\ t^JbjJl jv^J j! tiJa2Jl 

jJU*Jl y> J;^ j»^J jjk j (Polaris, Pole Star or Polar Star) j! ySlai\ y, 

jjiijj tijj^ ii-o 650 isL~o Lp -L«^j <. i — >jl51 ^LS j£ ^Js ^»J! j»L!ajJl 

y> Jil VI Ale- Jl*-j V ^jJl) jJUJiJl *L-Jl i»JaS y> JUJ^JI Aj^iJ jw-Vl lift i JojA Jl j 
t LgJ ^y^UkJl ^^Jl oIjjJl!! JM>- *L II a-aJ ^UJJI l-, Jail I Jj^ Tju>- S^^Jw S^b 

UJ jJl^ ^jVI uljji j_p«^J ^U^iJl iljuu^l ^^Ip ^L^j "GUl--* jJUJI <^jwsj (_gJJl 

uU™J ^dJl l j c xLI^I t^T) jJi^- yj J^I^JI iaiJl JL»j dJJij ^*VI ^jaJI 

i jj>- j V jJ j t Lo-f~rf iiL^Jl jji ol^ ^j-^o^- (Ajy^UaJl <^>jJl aS'^JI ^LSI ^ 

4>-jxJl Vj i»- L-S/l ^jjVl oUUj'yi JuJb>J oLjVI ^Lku-I U j^Jl 



: LJjJI frU-Jl ij) ^jj^l (2) 

Jp-Jl J jjl! 1 ^j*^ >L»_~Jl ^^Ijj^- ^ i_^l_^53l_5 |»^j>tjJl ^ JjU 

(16 :^JI) CiH c| K ^JJ> :H 

(12 :cJU«i) 4-^^' ^ ^^-J £^ 

.(5 :dO) ^jrv-Ul 
L^Jlp ^*J| AyA ^LSUJL jUiSllj ciJ ,JJ1 L^l _^t> JjSlI tJJUl iJJi 

r^LiU U^j ^I^Jlj gjjJI (3) 

(18 . 16 rol^h^l) 4 © 4^ ^ cj* 



J- 



.(10 . 6 :oL5ll toliUJI) 4© S#»* £ \ @ 



.(9 t 8 :^l) 

j» LJU- iJ jJu L^>l yA H\S j «-U^Jl ol^-s ^ S^UJl JiLj ia^is- jJL«J t^JJl J 
^ '< 18 t16 ) j^JI ^L,T ^3 gjjJ\ ^\ 5jL5)fl ^ ^Tj^Jl OL^JI ^>jj 

c t ^JUj j ,5Gl ^jj^J! o-* L5* <Jb '^^ oUUaJl ojj— oU ^ l^I^I 

.(9 (.8) ^»JI Sjj^ 

oLpj^j ^jSU o*>UJl (JLL; J->-AJ iJuo ^Lv^-I SjL_p k_>^JL,Uj 

klSo^l ^3UJ! ^i"iUJl dJUi oU.^ vlJb»ci iJ^ 1 c?* lr" J 1 ^ 40 Ji lM" W s ^ 
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j] LSI y^-l U LjjSI y^lj 

^^ijj iJltJl i!UJl ^Jj ciUj ^1 

'j^j^ 1 

. a> ttJtf 

jj^o <lJ_«_p ^^i ^»_*Jl Jjl jJL-al 
j^^Jlj^l ^1 dUi ^ e-^j-io Oj-«Ju iLjjJI c-U^Jl jL>-l ^J-e- L ya saJliJI j ^p^-^oJl 

: *U«Jl ^ J\ jJU-a^i" j f y*ii\ (4) 



(CDF-SCXo-ACIS) > 



.(3288 :^JbJl) jJUJl *Jb ^ ^jUJl 4?->-! (1) 
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CjLiS^S jjj <U La j "iUi j^afcVl jtti'iiO) jiL^ajl bULi ^s^i Sj^us (114) JSLui 

(22 roL^liJI) ^Oj^J £j ^ jj^ 
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.2UwaJl ^Juj SjAaJl 43*>Uaj /^JajJl jJUJl <*iJ -If^J oJJL*» SOjAp olS^=- 




AjjjiJI S, taaaJI CtlJL&auJI (jAaLii Sjjxo (115) JSuai 



^ j53l oljLiNl oJl» Jikj ^ jJ\ oljj ^ U jt—JiM IJia ^ Ujuij ^ j j^oUjl 
cilL^Jlj o^jJL 5|§ oUJj <_$JJl p^UJl Jj—^JUj tivaJUJl JJL^JL <d SJukLi 4)1 ^liS" 

4© ^ J"" C0 itt ^3 © &*' i3^i ^Jf 

.(5.3 r^l) 
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(j^UJ 4jlJUk 4 ^Ijo 4)1 (j^ (Jj^Jl J <. <ui>- <>» ^ J (j^J y J-^^' 

Ljj Jl^jkj till JJ j tiiLJl j^jJl v cJul5u .aS j tails' 

d[ apLJI j»Li ^Ij (. Jjjj j I U^i ^JLp ixjjl cS-*-* 1.5^ *hk>*j 
hjS : %>LS' Uai^ Lk ji^> (oyJl Ail! I) j <AJ ^pix; (§j§) 4)1 *LJ 
L»J 4JL LJ I ( _ y p- jJ I j o-*i> (j^- <_e-9 ' j->- j ' <uJlS' 

j_»^_Oj taiLjJl J^vLijj ts-LJLxJl JLP I ji jj^o iijl—Jl Jfijl 
j^Vl {j* SiUx-^o (j-^JJ^J tOlJLlJ ij^Jj tjj-il!! i iUa>-j 



M...LLJI 4)1 j^jUw ^ Ifj ^ jjj JjUpSfl U^j^j U*JU- 

(fH) *J 'j^.)' 1 cP-* t>» i>° oL-i^b iJlJ J c£jU^j 

<. (jv^L-iJlj ^Jl JSC) " j-i j « j~>- j^^.j j^;) jj> <cSCj > >Ujj 

^ L»l (^jj j I dLi (^il ^^Ju) ioli oU~ ^ ijJUJLj tjUlj i>Jlj c_jL^>JIj <JL*JLj 

.ft ( _ # ik^Jl U^l US' TjuT jUI J j\ TjuT iijJl 

J t^Lkllj SjLaJLj ^Uj aD J-°lS3l ^j-viiJl £-JwU~J ^y>^s}\ jU-i^M \1aj 

oljj^J ^ j tSU>Jl oJl» ^ jUJ^M i!Lw-j j^-w dJJi J-Sj t (<§!t) <<i)l Jj-^ 

Ua-».i <Uii>tj -L^ajj i*Hi 4jUjj 4jUjI tH; Uj ol?-jl j_giJl jljxllj 

(flf) 4)1 jl ,Jlj t-bjj jl ^-jj' ti- 1 -* (^-^ j ">Ul£ Uai>- 

^^Ip (J-U'j JUSj tjU>- <jj> I4J Ujj t Lfjli Uj^JxJI <*jIAj Jji^-j 4 U^i* j^j^l 

<JjO~>j US' t41«io- JUSj l<Cjji 5i^U» 4<U-Lj «JjJl <_£.Ul (t^ixJl jJUJl iJ|jj>-J 

IaIjj Jl** ^Ju ol jI-JI ^ij t^-lb ^/j ij _^53l 4)1 oU iJj*j U«jI «-LUi 
Jj^U t UJU L4JI jjSUJ o! Jlp SJLaUJlj, t oL-JU SyollkJl jj^Sfl ^ y>j lll-.^Ul 

.JuJl>- ^ <iL>- 

o'lj-^lJl ^-jjIj '4)1 ^^i-t- ^jyiJl J^>-l ^> oLp-j ^(JLiJj (.(JLLJ. ^ j»_ajU_el 

^jU- <u cU- ^jJl jpJl 4l ^jJJ ^j^^JI i^JLpIj ! ! !..SL>JI ^Lvilj jiiJl ^^U ^rr^b 
ojui jt-^^Li* ^ jjiik^j (j^tA^-I jv^J^-j "uIp- iijbj jt-L^j 4l ^^i-v) (j^U. j-«Jlj "UjS/I 
4U jji^ ^ L5 ">Uaj i 4^oli sLs- ^ jjJUJlj 'jUlj tij>Jlj h_jL^>JIj ttiotJl \j j£J> 

4J Jl^J US' tiJlJb- ^Jl j tiojjjJl j tivAjJ^L (JU; <d JL^iJ ^1 jJlJI iiUl oL^/l 

.j^jJlJI aS^j tUSi>Jl JUSj 4ojOiJl AitAkj (^) 
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^ 41)1 CjU {ja JJU j-S- iXc- { y>\ yC^> L> ojj—Jl jj-JJ ^ S-Jl jiJl oLVl j^JU-jj 

<G jS' ^ SjjJiuJlj ioJUJl <cJL»j ^ S^jjJLJl oL~Jl oL^I lillu tjJUJl <uil ^jL>V 

!!!.. c .JlJI 

tsj-p L^»l j^JsLkj j t LaiLol 4_*Li«_ s i> s _ r » LjJ 1 L*>Ijj j-^*-; 1 - J ' j-«—J! ^jjj 
t^LJl J^JjJl t£-L«J*yi £-~*LiJl o _j-5CJi IJla o! SJiSfl ^-v^ jl ^ tilxSj L>^>^ _j 

c J L>j>J I j t J Lk5l! I O \jtU0 <d j»-Jic- Jl>- y> {y> <J Jj ^ Jj i <U~ij <U~£j Jj>-j I Jll j j£j 0 1 

: jpJl <JuJ I Hf^i-^ j dliJJ j i aJs>IS 4lLi- luU^> jj^j^ SjJ-^I j t J">l^Jlj 
(11 i^j^Ul) £s*^ 

tjj^LJl LaI^ Jl«^ ^-Jo ol j_«_~Jl ^ij <LJL->- j^jjXJl oTj-l!l clAJi Jj>-I ^ 
.(10 :oUii) 4® >^ 

.(32 l^U ^ tSJ^ lllS £151 (2) 

tJjtp o-lllL 3( 6[ ^% ^ o> iiL^^ (3) 

.(65 :gJ0 4^?5 
.(25 »J£ 6^ i^jC <>>j^ (4) 

jj ^» li^Cm ol. <^t? <^ J$X> c/J^\ o$ (5) 

.(41 ^\j_yJ> CC ^ &l lj& ^ 

.(5 4£3\ (6) 

.(? <<^iyr i^.i^jf;> (7> 



.(28 t 27 roUjUl) 
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4@ 3$ J2A jij © c& o^=> ji ■»% (9) 

(18 d7 :SJiUJI) 

.(5 :tr 3i) ^ £ W> (10) 

LgJ *L_*Jl jl ioj^S^I ,_ 5 ^> J-»j ^(_^>LJl •J-o-p ^J<j olj^Jl OjOj t_iLSo 

jSL <LJUl jjk... II ^ ^Lyaij (_» U 11a ?J}*>UaNl ( _ ? 1p -U-P LgJ ^j-J j>l y> ■^S- 

* l _ r ^Jl (l«J>) :JUjj i<Ul jLi^Vl fj^l ^Ip (JU-*Jl)j '*Jl JJJL~> ^! 4_Jl (Jl*jo) 
JajUJl (ooIp)j kGJC^I lil «- ( _ r Ul (o-U^-)j iaJLp (jUj>j) (->U/»j) olil (^1 (Juj<JU) 
_UJjJ j! ^U; L» (ij^jJl)j iJLLX-ilj (ju»j<Jii) (aj^UpDj c(LU»p) (sJ^pI) 

t(sJU^I) iiiJl 4jw>-j t(c~;Jl ij^p) ci^^j ;o_ptj j! iw*-^>- iw>Jl <l1p 

(^131 JU~Jl (j^ji-L^p)j j»j-«Jl . (jJLe-)j ^j^jlL (Ju^) SjiXJl 

^^^Jlp (juju-I) : JUjj (o^L^p) oJis-ljJlj 4 (cJjJj ^Jj) olJjJ I V I y> j! i(Jl!L>4) 

y& (iU^Jl) 0*>lij <.<ulp Jiol US' ^ <Js- (wUXpI)j i<u1p liJl ^y-x-oj 

(jlIJJI)j t(sjjjij) l^l <d Juai «- ( _ 5 ->il! (.U-p) : JUj hJLp iUjLP^I j_lp ^Jj 

^> ... : JUL tUl^j tUa^Jlj j g ... Si o-^!-; *u~^\ JU<ai jjt (j^JUI)j 

^jlls C ./? i I Jjj ^jli' IJlXjI (_5l ; ..^ !l (ij-»-p) 

£_>- jj : (jl^p) Jij ij»JL~!t oX*ju (_$Ul (jlvojJI) j—j>JIj <.oy>ti\ oJl»j«j ^Ul (jl^jJI) 

. o Jits- j» jj ^^xJl (J^p)j t j»^< jl t_wip j I OJf- 

(2 :jlp^JI) 4© ^ A ^ (D 

(10 :oLUl) f ..^ jCu o>iil (2) 
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.(9.6 :S>$Jl) * ^ 

• till ^-^y* (a I**) ilia] o^jjj 

^ 4^5?^© ^ *6 rl © t&^$6 fit 

(8-6 c ^0 

<Sli==>j OJu^o \5 (^Jj ^ ,*jLki-1 tLi ^LjL ^^-=uifc Jilj^ (1) 

(5 : v l>Vl) i& $ 




ji« 'ji>» i.wu ^ ^ j*j {j>- j&j ya> V tyuu <jun l^tsf (3) 

.(95 :JJ«UJI) l* 



.(2 :jl*jJ|) 
(10 :jU2J) 



i/ tdili i _ r 4J lJuS"b ^(fejfy ^j-^d I-*-* t^-*-* ^ 65 : 

N ^ j Ju^> I4J : IjJli (<d)l ol j-^j U^Jlt) ( >~^Jlj j (i^,) ^Lp jjI ^ MS 

UlA Ol tJLsi>l J '(^ j-» jj> -Uj«j j I) j» JU^- (_$l (JU>) iivs (Upj y) O 'L$y 

.^5 ^1 W dJJJJj jiUJl yktyi ci^U JjjtiJl 
jj^j (iU^) (JuJiJl) jl» :(<iil L>^_»j!-^j) ^J^^Jl aj L^-U<s> jSij • 

^ 4)1 JLol) jljCS' ^rc--^' <uJl«J . «!>Ly?l Jlo-C- V ^1 . . . 4 4j'I jJa^Vl 
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ijJS j^JI SjjUaJI Sjitij <UuUJf 

Jj>i Jj J>j~Jl J*>UJI US' ks^l JU^> V :<_£! AjJjJIj JUjJI e-liol 

jtJjIj "5Ls<sl wUkP L^jtSj : ^^Lx-Jlj (ol j . < .. J l) J La^w^J 4AA;bL«wa (Lgjj^j) ! ^>-T 

. « . . . dDlS" 

l» (5 : tr -JLJl) ^1^1' Uj : JU" dji j~Jc J (#£) oJi^ J^wo ^Sj • 

.tLfjjL^o J (5^r?^ iw^S'lj5CJl _^jL*j jr »^jlj ( _ r w»JLil <ui dii ji ^JJl UjXJl |jl» s-U-^Jl 
j50l jS JS" Jjt=rj <j\ 4i\ »bj jSj .*L~Jl ja \1a <. L^ljlJuo J j><£ j 

J| 1 g ,/? hj i_ l 5'ljSJl oJLa Jjij "-^-! ^2~>*ji oljJj>- jl iJ j\ t_jjJL* s-bj ixJ aJj^«_> <CJ> 
.((<, i^LwuL^ L^o Ig^j y, Uj -k?-l_^l *LJl *lj>-l Jaj jj L>5^ t<Ul*Jl <Lol>Jl JsLi^ 

^jjb L. jlS tl^JjJju. jlS" l!l _ olji~Jlj» :($&) J">lk)l i_^~U> Jlij • 

U ..(Lfij y) jJ*£L* (j^p jiy JiU^jV liiC* t4Ja^>J LgJLoLJ Jl 

. «. . .<U)I "b/l _ Jl*ju ( _ J i5- jl _ J^e> % Lfxij Jp jJij Jb-I {j* 

— _ — — -346 



4i\ ^Jip ^JJl ^51^31 i-iiU«j jlkJl ty^'j 

(.Jl^JJ Ulk. Li dJUi oL<J 

jL>pVl ^ olio toTj-ii! ^f^™ 1 *"' <lr* ij-c--^*- 5 ""-? 63 cS^-fr-" ^ 

i_Jj^alJI ^^wiilj '^^JL/^ :< ^J^ £f j^'-J J^l ts* J -»-*^ ^' -Mi ^ ^ ,5 ^' 

jjfc j\ JLtU-Vl j JUJl Ja-Ij iiJJl £jLJlJI Jj<iJlj Vf U^jJaij LpLi ^ Xuu 

jl? ?L-~Jl Jl _^waJl Ju^I .j+OS- J5 ^-Ul Aj t-JsUx* jT^I (jSf I yC^J> JU- 

«UXil ^Ul oJl^ajLo Ju_*Jl Oj^jj iJL»-P j^i-; is_^lL>s^ UjJ j Ji *L«~Jl jl I^y^-aJl 

^JJi J/Vi 

dUS vL5 bjij~ Vj ^JuJl dJUi ojy. V (^LJ! ^1) ^Ij t JUJI ^»JI J L*U 
oLS ^uJ^I diUJl ^UJip Jij» tSJ^y^^ ^Ui>Ij .«i3Lw.)M 

L^j ^ja>j C— «li t<L»l*Jl iuiL>Jl <Jl*x»JI a^>sj«JI iJj^Jl <c^«Jl viLlJ 

ill-Ill 2^J«- ot?^ ^L^t^-v JL5 Li-S" 4ul j-^Ij ^jVlj olj_I_«Jl 

.(((25 : fJ >) iljjl 

LgJ 1 jli tiiJL i*5C?J jlj-«Jl Lj^jtJ Jiij t (3~^-d ' tl^ri^' ^^Jj^ JU-p j^*->) tjr* 
t^LwJJ cU^Jl J Ju>-p oLJ| (_J| «^JL> f-i^aL; jlSLsSfl cu^jV I15C& <ui o^L>- 

jj-^ajJl J^I (JLp JLs- jlj tdUi j'AJaj ^JuJl C~o V j t jLo ^ UJ Lpjiyu ^IS' 

.((Ju*j jl i^jjS ^ L» Ua^- (J'j o! <til _>pj J^-j ij^ 
CsjQ^ q : JUj y ^^—i; J (o 4)1 Jul) ^^.UaJl jS'ij • 
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c / ss > " " 

JU- J-p jc^J^ "GjJLi; t*LJl ix-il^ L^iU- : L> * yjy 

. «p_io»Jl £JL<Jl jJUJl zyrj Jp JJi dJUi j t^jUo l$Jj j LgjjJlaLi; ^& £ 

^ JS J j SiUJJ iJj^l oUJJl J Z <jji iyrj Jl iJ_^Jl oL-ljjJl ^^iJ 

J sJ^-lj ^jjj&f- IjJi} t>SX>C~» 4->-jl LgJL JJLLxj £->jl e-La_~!lj ^ 

: ^ <_£jiJl oi-»J ia^V ^Ij jJj -l^LjjJ ^.J^ <j i-Ah^> 

:(The Strong Nuclear Force) SJuxiJl hiy^ (1) 

ojJJl oljj J^>-b J S-iLJJ <JjVt oU_;-«>JI iaj^j j» jij ^jlll SjiJ! ^ j 

L^t (Quarks) olS"jl^£JU SL — Jl iJjSM U^l^Jj oUj^^Jlj toUjJj^Jl Jl° ^ 
( _ r A»Jl If-iutj ^ oljJUl <_£_^ ^>L»dlj ^>Ju US' (Anti-Quarks) UjI.ws>Ij JiJc>wJl 
^ JuwUJl J J^-b J ^ (^Jl (Nuclear Fusion) ^jjJl ^UjJ^I oLLj> J 

^y> ii j-UJl <^>JI J U iij _ r *^Jl 4,»,-,hJl (^j-SJl ^1 jjI JLiI liij^^Jl i»-)jL>cJl 

ajJUl ol jJ J->-b J oJLJl SJ_^Jl «JLa j teJUJLlJl 5 jjlll j^-Lj i_S jj<J IJU j ; j_^£Jl 

(Gluon) « jjJ^- jl i*^!>U!» 

i^»J ^jSfl dl> Jl jj£]| iUJ o-JUJl J L^V j^iGl pbJ ojV SjiJl ,±aj 

J\ o_^l J5 ojU^I ^ Lu ^Ul JjSfl JI^Vl r>r Jl J_po ^ ^JLJI jU^Nl 

. «-Lo— ~J I 

: (The weak Atomic Force) ii-**aJl 4j^JUt S^SJl (2) 
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JS3 jl o~j>. fUJi)fl iJLwu ^LJI ^L*J1 
(Bosons). oUjj^Jl ^y*— J S^JLlI i«jJ^ j\ iJLu L»l oU^?- ^jIp 

: (The Electromagnetic Force) jL~J?L*»o j ^$£11 jl S-^JsUjuJI /SjSL^&l S j&\ (3) 

ilj^JL! jjaju L^> o^UJI CjIjJ>- J>-lj ^ W-**2 oljiJl Jajjj ^1 SjxJl 

-Luj ^bJl OljJu IsJlo j jSCl jKJ ajjt M j t Lo^J I j 4aI>^JI 

o Ju j . JtjUa^l ^jIp SL^ iJU_» oJli" U loliy j\ oUjJj- iiL* cJtS" Uj 

Is-^ oU^j^Jl jlk^ j 4 (Photons or Photon Quanta) «^j-^Jl 

Sj^J! ^ 1/137 Ifji {IJj tiJLj-iJl oLUJl -UjjJl i^L^Jl o">ULiJl 

: (The Gravitational Force) S-jiUJl »y (4) 

1 la 1 \ Jaj <.bj£S\ ^^aIsjkJI ojiJl < Jj_ ? iaJ I (_£.uJl ( _ ? Le- j^^j tSAjJ^iJl AjjjJI 

jJj . *U_JI cJlS~ ^fj ^ j^l cJlS U ^U^Jl |.| ^>-l J5 ^yj (j^jSfl y till 

i £ y> 'S\ jji <■ j ./> Il 5-Pj—-> ii-Lk^x) t dJLS" j "L^rj^ o ^-tJLL<JI i~)iL>Jl Ol^-j-a 
jJJaj Jbt) i^LilSo j^J SjJJl Jj>-Ij ^ iv^L>- oL*^- ( _ ? Jlc- o jill ojjss ijj- j ^^lijj 

SJajji ^ ijiUJ! d)^ dJJi jJlpj t(Graviton) ^>JI j! 4_jiUJl ( ,. r .,>J|)) ^1 L^Jlp 

. 4^1 j>\ JSC i5C™«-*Jl j _^S3l 

UJI, 
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^jjj ^^zl! JjJ^j^Jt (SJLljJl) SijUaJl SjJjJl LtJj I g ■■■ aJ J_p- ^Ij^-Vl jljji 

tJ^ljJl Jl > >Jl^J I l ji :jljiU^uJl (5_jL-jj ^^s- iJU^Vl UjiU^ ^ JlpLJI 

^>y»- LfJ ^1 f- U-Jl |»l ^1 ills' CjIjIJIa diiJL iJjx^i ^jUJl Jl S ^JaJl oji j 

.^IjJavsl j! ^ys jUj (jji (^jU^. 

Ji^lj JSLi J Jid; jlj Ju ^ ^j^I oJu kj^^J ^Lj^l _j dlUll 

^<>-=r (i ji iaikJl iJlJj-jJL (jJUJl 411 J-f^Jj t (1) _jSUl IJLa J flxJl c~b~j Jt»j 

SjJJl »L; 4 ,j> II ijjjjJl SjJjJl ^ SjJjJl kiUj *-L»-L<J! JjU^j 1 4-™J» bJ«^o j j^SlI I 
^ ^"j-aJI J^ai ^ (The Electro-Weak Force) LLa-^JI iJl^SJl 

. j jiOl If. ^1 UuJl ij\ j>Ji\ ol> ji 

5 ji ^ SJjJLiJl ijjjwJl ajiJlj ,/>ll iJL^^Ul Sjill ^-^r *L»i-*Jl JjI>*j cLUJlS' 

oLjJaJl jl Jb-ljJl JU^Jl oLjJijl) i_i jjJ ^1 oL^laJl y> iJLp J dJJ Sj oJb-lj 

S ^3 ^ dJJi J5 ^ t(The Grand Unified or Unifying Theories) «,_£ ^^Jl IJo- j^Jl 
cJLS" L^jL «^UL<JI JLiju ^1 (Supergravity) ^Ja-«-!l i^iL?Jl j»— -L ^^^o UJ ijiUJl 
(_5 Jl ojjUj j»J ( o jSGl jJl>- >Jj jlxp LbJl ojl ^>Jl oL>-ji J SJijLJI j}\ i jill 
SJb~l jJl iJjiGl 0 jiJl dJlhJ 4j»- L^i! Jp L^Jl ^Ij t ^ jJl j^-«-!l £j^l 
JjJ^i <jj^^ .<^aJl>- (3ji iilk^Jl iJlJLs-jJL jJUJl "JJ JL^-U ^yill 

Js j 1 4jL>-j1 ills' J ^1 oJj-I _^Jl ^yJijJl 0 jill oJLa ^Ijjj ' -I^jIjJIj i*^-"^! 

J U SAj-I _^!l S ji!l oJlA j 14J j'Vl AjLJ j l AjIjS j j Aj|j^-I j <jU j5C» 

j-g-la-a SiLjIj t jjSLJl ^ i-^L^^I SJLs-jJl ^ iiLkJlj tiiLkJl ^y* JjJjJI 

jL^>-j Uaj) iiUaJlj s^LJl ^ 5jl^ jj5C3U t LgJ zyrj V iiUaJl ^ tUytllio 
_ _ — — 350 




: 



:(The General Gravity) 

Ails' (flip L>j L^pijl 4il 

jitf 2 ; » SjJsJl ei_ss ilijj L»-w-i 



Lg^j<j ^jJlp ^ji^Jl l)L>-Jl!I ^ *l_^>-l ^JL^Cj ^y>d\ jJj^J j»-S^>tJ 1 ^IS" Oj£S\ 
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^Vl ^LaJU StSUa jc^jj (119) Ji-i. 



V SJ_jJL_*_!I ol jlJ_oJl eJL* j i <U ~Lj-l j 
L£j*>UMJJ jt-S-j frLo^Jl j»l_/>-i la 

( j» o-^-* J-^L*--; iJ^«Jl ojIj^ 

j~>tj J t 0 Jj£i (_£ I O I 1 — >Jj>eJ J^>-*-> 

^ o*>LJ)il i^jVJ 

(J'iUsI jjSCoj Sp^^Jl dHj JO-LsOj l L$>Ja^ 

4_L*1 ■ ■.<■? 11 jl_«j'Vlj ^jjlj_^Jl J-^ 



cioiUJL iiLcuJl (^JIjaII AiLS' £»j>J (Quantum Gravity) ^£11 

o\j i Lg-L*^- a-jLSj t 5 jJLl I o.Xa> S LU <ujL5 _^~«a> L&Jj>iaJ tiLli jji cuis j Ji L» 

JSLJlj JuA^Jl {y> jj5uj (^j-llj JjLJI (_J oljji ( _ r ~JsLi_dl 

4™JL Jl>Jl dUiS'j tLjjA ^yL^SGl c^-^^xll ( _ r ij <d (_$jJlj t»_J^2Jl l^J ^^s^Jl 

:(The Gravitational Waves) ^LxJ^bsJt Cj^^a 
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i^9»Jlj i^\j^>S\ dill (j-xLi 4Jjb>«» 1 _ s 1p ^jJl p-Uj-jiJ I s-L»JLp- i_i$o«jj 4<Li.iUJl oU-jAJ 

i f- j-viJl AP-^j J^i ' J-*^ J-L? ' J~*' j' i— oUJl* jv-^l a! I _p- j toL5 j-<Jlj 

i^iUJl oU j-o j (The Gravitational Force) ijjUJl Sji ^ aS jkl\ La j 
i~~Sy ^ iU-UJl SjLJJ ^ji>Jl Jjuj ^jVl Uj^J t(The Gravitational Waves) 
OjLil jS j . A-jil>Jl 5 jjl! jjl ( _ ? » aJIsJI ' jj-T ^> < jJL>sJ I JiLxJ L 

d)Lo_pij oisui Jajij l>i ^jip aj^sdi AjjiuJi ^1 juuji a~-~jJi ijii; 

ajjU_«JI VI ^^JU jjjJ .L^ jjiCJl ^ ijjSUJl J jJL>- ^ jip oU-j-o is^jk 
^jLs^ ^ LJI oalill i^SUJl ol> i_iLl5c-xV 5 ^^^-^ jL>w« cJ-L Jii j 4 LgJLUj 

tjjJil\ LgjT ( _ j JLp A^SCLiJ 1 s-Lj^aJIj dUuJi fUJLp Aiuj L ^>\j L§jU-j^>j AjjSUJIj : 
L>JiiP f-LJl IJla ^ Oj^c^ (. U^iJL>- f-jj JUw« t _y'jVlj olj^Jl L^j c— «LS ^jil! 
^jiUS^I ( _ ? 1p J-«-*Jl L^jU-j»j ioiUJl ^jux» t j_ ? S\Jl ^-jj aJU^ <_ Hjij auI oiL 

Aj !ju (_$JJl ^yljLXj^l ^^H^JL; A~Ji JUs-lj ^»_^ A^Jk ( _ J ip A^lJ^SLo Ail5 ^oJf SiUlj OjiGl 

tSjJaj j'Jjf* : ,J*«Jl aJ^J a^< AjUjujIj t_iJ! J^i ^ (JjjT <_$JJI jU-^j tj^SCJl jJl^- 

t \ i& 115 tSr'csr aii j^t 

(104 :.gVo 4<^b^ 
(The Superstrings Concept and the Coherence of the Universe): 



^ jjH jJ\ j (The Theory of Superstrings) L? JajJl 1> hjaj 4J yu U ^Uj^l 
oUj _^£J)M j <.oUy jiJ.I j o 15" j I Jl« ^ a^UJJ aJ jVl obJJ 5.JLJI olJj» jJI o! 

4~J!i ,_jJLp L^jI ji J _p- 4 __fL»Jl ^ 1 0 ijJj>- 5J jJa Js yS- j j^Xj 4 la^jpj 

4^*5" f-LjJ (Jl a>-1>JI ^^j" JjU<=dl SJbJLi aU>Vl dIL" JiU £. J-°UJ! ^ aj^^I 

j>L^ljLj ^^L^JI L^vajxj L^-LoJJl j oLu»>Jl <jHj j 1 1? . t , i I J^Uj ciiJ J-S" tJa^^Jl 
ol IfSUj, (Shadow Matter) <J&- 

oSj t Jail ^1 ^ 4|»L5o-^l JoSJi *L> (*L — !! J5 ^1 iihi^Jl L^jU^Jj ( _ ? di*Jl 5 _^*Jl 

(_s^lj (The Dark Matter) i^ljJl S^LJl ^^o—o L> ^ i>i>Jl SjLJI 
^•j^Jl ^ (The Missing Masses) L^iUl JiS3l oLL-^ y> \**yry. ^oJ' 

S^LJJ iJ j *y I ol^lll jl ^ j . 0 _^Jl i3j-uJl ^j^J 1 ^ iij jJ <_<JI jljl Ails' 
iJLSU! iU^I 

j^J ( _ 5 xSl ^^oJajJl i? j^Jl k-iSLii iX;Jb ^ji^ AjjJa» ^Uyl Lgj^o IJLxj jj^s- Jl>-\ j j5 

*y j 4 U^i j-Lp J-H> (j-* aL^jj 45L0I jvJ^ ^^J*-*- *V j^Jl iLi>Jl oJLa JjJl Jl5 Alllj 
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ill 



1 **• {\ f" I ' <■<'<-' \' '"f ^& 



(6 :<3) 

SJULiJlj tipJo^Jl ijfSVl SjJlaJI JUiO i^iJl i^ik^Jl iJaVl ^ iJjJ 

^Laj 4)1 jl SASj-^Jlj ^ Jjjl \-*-^J <&b>- <CU_£j- < Jajy 

ii*xJl i-^i jV dUij '-ij-^>- ^ <uJL>- o^U-I ^^lo j 4JL9I l5 1p _pUJl 
. ! ! ! ...j^^^icuJlj jjj^xUlj ^jyl^3l i>xP- Uji cJl^ 

j_«_p _^jj<-! 1 $ « < j j 4f-L>_^Jl *Lj j»L£j>-I :itaVl oJl& JjI 

l&Jl-b} -t^<JJ Ift^aJJo 4)1 _y>l ( _ ? ^>- Igjl^J jl l j^-«J Jl>- 

i Jl5" L^jlo *>Lv^jj 1 ^ " j j j LgJ Ll-jj «• L»_vJ L; ^ L^_JLl~* V I j 

i-j-gJVl SjJjJl ii^Uaj iitUl 

dJJi 4)l _ aj jl jJUJl Jj J5_j t«^j<JJ -b-U- 

Jajl^jj t ijLojJl ^ |»iL4jj tjlSC<JI inj tiiUaJlj o^LJl jj-rf? 
t iu ^i-; ALftJ^s ol&LsJjIj tj»UaXjlj ijli iS^^s- e^lS^-lj 




•if* ••»*>. : ■ - ■ ' 



. 1 . ■ | 
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p-f*5 0"-J* I fjaALi U L^Ac- (^y) -Uju iiu.J biy \^^/ S-^r> *<-S" 

< '1 • »>< «> T-' i^l I'tf 'i^ t o.^ $'V' ic-' ' 

~ J. <"\ l xx \'4f.'- \"'<' It 

(6.1 : J) t£ U Uj L^yj U^cM. -Mb* 

f CP p** ot tsj S* J*^ g& at $*y\ isj u UUf 

(4 t 3 :dUUI) ^JL CJ&U tgjT jC^t gjSt 

:2ujj^JI 2u¥l ialfljy J^JUJi 

.1 *L\Jlj iL jLi ^^x*^ Ijb jl ^(t^) '(^y-;) -^^1 ^ * 

(iJOj (^Dj *»U1 ^ (Jpl)j (LipDj (Sipl) oU^l r ^ i»b j-, U 

<Ut J^b J^j tlfcJl 

.SjUi-Vl J~i j-" II* j (jL.) 

jl JjaJL aJjj <Uj>- ^j^oj (^^) (4~>j->) ^t^Jl C 4 2je3^ (^j) J*a!I Lo! • 
(olj) JLL dJJji5 4(^>») (3*iUJlj />U>>JI ^y> Jio (^JLpj t L*_* U_^j j! Jj«-i]L; 
(j^jJj) : JUjj tJL»j>Jl LwjJp <dj«i j\ ^ aJLc- ( _ ? ^s<s , i (**ijd) ^(.s^' 

^. C~~^l lil [j^PiU (cujj;) <lU>Ij] l y>j % i\ (c^jJI) : JLLj t J^J ^ (jbjl)j 

fr ( _ s -l!3 ,_^>LJl (^^j idMtjS LajUs>jIj ijjj LgJ ipIjU f-L-ibU 4)1 (^j;)^ tS^^Jl 
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(ol> yJl)j iOj-S\-^< ^ (^J-*) cr ^~* (*l-«-*-Jl £J jj) y^ ^ * 

y (^y) :<UJUl y JL«dj c Iggytl Laj JaSUJl 2U- ys 1 y~-iJl yo J-iJl .(<ijf-y) 

* f- * * * f 9- 

dLUJj 4j»Jj|j j^jJl cJLLSCj'I y* (^-yJDj 44^. (5 1 (U-y)j (i^-y) p^Jl y j! 
jl ijiUJI ix^Jl y& (^jyJ^Oj iO> "Jljl (^I (L*jy;) (i^ij) <uLp 4)1 (^y) ^JLaj 
CJ^^i ilaiilj ly^Laj dL-Ul* y yiJl j! yliL ^LjVI j\ 

.UjJL^j y«j yJl <Uj^S3I <LVl y Jj-^sjUJl JjUaj y ^J*^ t^A* <£ 

:2ujj^=JI 2uaft JljiJl J^JjuJI 

L$i< iU-^y yjJL*j y-^' i_s* olyJl y LjjUiJj> i—itbitaj (y?) o*l>- 

yf y9j i y>j^/ 1 J-*- oLyJb aaLc^ iy 5 j-™* ' ^^-"^ 4 -*J-*^- a j» ^r^" 

»_i_stfjJL; jj^jVl ^j-L*' OL^J^M jlj_w^j L y3^-j (*Ll>) i_4_s^_jJL Jl c . >■ oVL>tJl 
y jLJ^I ^~vsj 4)1 y JiyJl Jl SjLiNl y aX^jJI -cJ^b <d IJuj t(jLi)) 

C~~» Lg-L« 0 j^o yjojlj Lu* ^jj5Ll| jTyJl y AjLilJLa i».jsJl1>«^j (yj) J"*-*^ 

^LkJ 4)1 (j^J^J jl to^ijiJl La LaJw^- 4JLj Jj jl tiL*^! Ji-o jj-o 4j>t^<jl 

jUaJl ^ ^j^Jl JUpIj ^^UJJ jUa^l ^jJj" l _ ? ot»J jl c(oLpU^-j M yf) j»»bU Jw^l 

tiLLvJl CjLpj^j-oJI (j-* ^J-f- y LgXXjjj ^Lo^-Jl t-La ye- vioJ^>J! 

JS" ^yJj II dJL-Lj cjLoI JL* y/yil d^ ib dili jl^^iid Lpb tsJ V j 

: ^ t>>=Jl Jyj (t-d^^l oTyJl LfXp yJl j L^J j\a./^\ jl yUJl jj-^ y 

• (6 <Ji tX • • - ^ 

^U-JL olxiLcu jL^jI Ljia iol y p> j53l jl y3l y 4jUxJL«j (^y) Jj^I ^^rj 

.(6 :J) 4^ £X L^SJ L^L>. JL^ay §!uli^ V^k; iSl^ 

^Jyj ^(iya jl tiy-S y> LgJ U ol y^ 
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Q, C^oJ^j ^-Qh <-^T >4b* t^i : (lt 1 ^ ^ J* -x — ^ ls* 

•(6 :<j) 4^3 oi. 

j^Ji! ^1 4^JixJl 4j jwLi iLJJ IfcL* Jjij ^Ij^ -A I : (jjl • 

o^^' c^>- t£y ^ • HI ^ y& ti_jjLiu ^^-Jlj £j-w> JlSj -<i_p 

• «(3 :dU&l) J^ff g# i>? 

I Jj£j\ _ I Jjia^j j»Ji I jl I jiipl (^1 iilil 4*~* jJ>>j toLJ jvAiU^U-M lij tcLo«Jl 

jjiCJl i-jb^ ^ i^jL^s ^L>^wJl oJut jl" : <uaJ Lo J*>UaJl <»-^-Lstf j-S'Jbj • 
Wc* - ^° l^Ij j^vl j c ^oLiJ ^ L^J U ^1 I jjJio j*Jil jijli (_jjJl (J^JL; 

SjjJJl Jj^ta ^L^-j ^1 j-^i : <vaj L» (oj-o-^ ^ «tul Jl«I) ^^jUaJI Jj-ijj • 
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:(fH)j>Jl ^yj^cy^.^^^ oil,}* ^ 

.(9 :o*^JI) ^ 1^ - 

.(25 :ol5jJD ^Nr^ 4>j fJ^f - 

.(10 ^<jj-^* 

.(37 :^)\) io^'Jt iljj fclfi Ii0 _ 

.(9 i& %3\ g> 0- 

.(16 :JSUJI) fA^lj (jfci iUJ\ oiiiljf _ 

.(8 r^jUJI) 4^ P> - 

.(i8 : jspi) 6^ 4 ^ £lti> - 

.(19 :£J0 ^itf - 

.(11:^1) icl&'Zflfyfr- 

.(1 i^Usi^D ^oJ&T ^1 fy^- 

.(1 :JIa£^D icZd i&tf _ 

.ciLoj'SlI oJu> J5 Ljjjl *lw -^>>J lfUa>Jl L^l-^lj tA^j^J! 

$*U«JI ^ j ^yjjua J^5sj ^-«J>^=Jl 2u5U j^->aj 

* " ... _. >> 

** ^ * # , 

^ U jliJ I ^^iaj LjjJl ?U-Jl ULj L>">Us>I iollLo jJ=Lo i yr j L5*>Uajl ^SJ j c L^jL 

^1 iw-J «ol j-^s-iJl jl CjLpI jjjJb» dLLaJl s^U-Lp LaL,_^ Jjji t L^jL«^>j>tJj j» 

( j^L~Jl pU-U {y> JJi ^iJ ^iJu! dJlJi ^ li">UaJlj tii^^Jl ^l^^l J-* La j-L>- 
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(U) c~~J j ((^JUI) j^juj V Iwl j JLi i*j^53l SjVI oJL* ^ (L>) jb ^j^Vl 

I J £jj iyrj oLl iljU^ J> dUij 5J W| 

*L>_*Jl ^1 jJl>\ jl ^^J-Pj t^Ui ( _ S -Lf- j^-lJl j^jj^JI jlj-aJl ^y> j^ajJ i-k}\J-z-° 

^ oLpI ^ j j iJLCol iJL^-iJlj ijSduJl oL-ljjJl jl Jo JaAs lijt, ^j^J i Lij^l 

dJJi ^ j 1 ibuVl <d oJuJ^- Ja2l ^ J^jJ *L~Jl y> iljJUJ! f^^JJ V-*^ 

t^^Jl jl>-wi!L L^jtA^V U-Iji c~~J iijJ-<Jl j_^!L A^JilLjl 

^ I j -to-llj^J I jjls Ll«J I 0 Jj* j I tjlj-s? bt«J I ^^vJCLt) I jUP UAj<j j t A^»Jj>t^ L^j 

jIwLp! ^^Jlp iSj^ j tiJjJuJl j^53t ^ SijiUl SJbS^Jl JJUJ ^1 SijUl ^IjJI ilj^Jl 
«ij^Jl <wJjiiJl» -L iijjj^lj i«5UJl oliliSCJl oli ^LJLS^Jl J^JUJl («_^Jl y 
^1 i^JUJl ^^p^Jlj iuiiJl i^ljJl ojLJI oJu jlj t LgJ_P" JxjCJI ^j^j>«j> 14x1^ (3 jiJ 

iJJiJl jtLJl dlL" j^^UJl ^ jJIp ^i-l^l ^1981 i^o ^ .j_j50l ^ ijjjujl ^3>JI 
5^5Jl i_ls^i ^ £-4; ^1 k~Sj5» /] ((^IjjJI IS jS» J, i}jj_Jl j_^Jl ^ 

dJJu JLL^I jl tiUS j*-^J t^^Jip oU-L2i jl iisLft oLpI ji La j-itj t^U-^Jl 

.^LJl dlv-Lj ^ L-f« Ijji LgJ jlj i4jIj jl^l Jyj t^yjS^I |»UaJl oLv-Lxl ^ 
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ttujYl *JJ^J ^1 jj-Su CtUtaOJJ rtlJ ^Vl hMyUJU SIsIm jc^sjj (119) Jii 

JjU Jui^- JJ? ojLff' j jv^ajjl iaSb-Jl f>\j ^^wj Lo tibial ^ ^1989 

JLi J I <Lj j-aJ I ^ . '— . J I Li __^ - -Lp <L»^>- 45bwi J t <Lo j^is 4_L»* (j_»~bo Lo J-**- 1 

oUjSM L^JI iUkJI jlsLJl <y JuJL-Jl p^zx}\ Jajbjl IIa J^b bj£lil)\ L_il^l 
oJL* jJ-o J t L^jIjjJL~wO l^_ilJjL?^»j <U jJ>c_»Jl CjL*-»J>t^Jlj Ol jj>i^»jl jj-o Jji jj-j ^y^sju 
J_L& 

^jJu ^^j-^JlXa jJ^Lio 4_!lv5l1a p-LlJI <u> . lj c- L^>b>- bj-ilSj iLgJj^- olj^jcoJl ^-j^iJj iS.sJoc-4 

ItJfc ^^1* SJuJlJ. LJ j5 ikjjl ^r^Jl 4JJj|Jl!l eibJl j*-~>b Uil 4_J| ^^il JiiU 

SJuJuLH <UljjjJl a£ _f^\ jj* <L>oLj O Ji j t bjJ y- jJ^j ^jXJl SiLjl Jijj iij ytj* ji- 
aJ <j y>Z *y ^1 i*^wi!l SJU-jJl cjLpUaSI jI iJlliJl J^SJl o-iaj .*L-Jl |>1 <y 
^ JJLjLa blJLcl 5 j j la.'-«J I j-=r^l J 5j^5IjJ! SjLJI , Jj tojjJi^j j»l j^-l 

l»_^b <ijjj«_oJl 4JjLl»J| oljbJ! ^-'jj '^jj^Jl oL^Lx-i^lj 4jiL>Jl oLi_— ~>Jl 
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I (—tfjj^a ^ iiUaJlj oiLJI yo JjT jLllil 

oL«_«-^iJl «-L^j ^ L^_g_o Ijji L^J olj 

i_JLp OJ JUS <Lj L>- jJ I O Lp LibaJ I a JLas 0 L JuLjoj 

dUi yp iiiLJl SiLJJ LJ/Vl oL^JJl «_<*^J 

OlpUjjJl dJUU yo i-lP ^JlS^Ii OJ j5o Ji ol j^Jl 

oL J-axjij L«S tijjiL>Jl J-*jsj LjjIS ^^^Jlp iJL>-jJl 

<Ji cS^J^! 1 L4L5-I yt ^3 Ol jJf«-«Jl dlisjij 

ol lilSJu ^SC*j_j iiJl>-jJl oLpLUSI o-La JJl« 0 

*~J>\ ?y^\ jJiS^j fj^*^^ oU^I olJLi j^Jh 

jvj" a 1988 ^Lo ^yii .j_o50l yj iljJlJl fynJ! 

(1 6850)_p^ jJJaS 5iL~o ( _ 5 Jlp j*j>o -u^i. tiLllS'! 

*Cw~J I ^j~-A-> ^y ^ 1? . ^P 1 (_^^ ^ ^-s^ 4Jwmw 

( y« j-!Lp <u«^»- Up Jj<-j ijjilj 0 yf«-« oLlxS'l 
<J>\J^S\ j> 1989 iu* iiLjj ^ j ciJj^aJl j-x~Jl 

:4_i3 oLcl j^js. ^ (_y^»-> ^LujjI :LuU> 

ol y^-Jl J-pLJ yp ^-^^ ^LJ^I IJla ol j t^L-J^I j»jb tLiyT ol L<JLp o-jliJl 

SiLJlj oUjJl j olSCJl ^ *^ oV ioUuJl iJjjj M ^ iSLkll j SiUl jiic; JlpLJI 

J^-_jj iApLJIj Oji^ll iJL<wo <uL>- iO^cjj tpJajJl jUeij^l 4il>- Jls JiUaJlj 

JpLj iS^^ij .aSUsj SiU ^Ju oLojj olSvo tol^vo ^^jJu oLoj j toLoj j^Aj olSCo 

j^Jl Ijjis ^yi ^ Ji ol ^kuJ N y»<jj 10 Lot5 j^J i^oJL o _j5^!l Jil ^L~Jl ol y*-J>\ 
Ail 4Ja>J J5 Lp ^ j5Ul JiVl J-pVj 0 _^3l ^L~j"L; <bl ^ j jjLJI yj j tJi'Vl ^Ijj I* 
yp t^^J ol j t jl j-*^~-L> jiVl dJUS ^^^Jlp SJbJb»- LjLw Ul y>-! ^ y ol UJ yiC^ 



^^iaJaaj j^ui j (120) 
j> iKt II CalyxaJI (j-a j n ) jAl 

l^jjj AiualUI iu^UaJI ^IHall 



(17400)^L^, lip Jl*~. 
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jJj^sxJl bJ iJUJl A^SUiJl bjj^?-l ' b^jjj JU=» ^ £js»Jj i<uJi bxjj 

<bli ^ ^jJl ^ji-Pj t (*j-yiJl ^P^ J^o %92 _o^*j) fj^aJl ip ^y> b>Ls-l t_J 

ioi'UJl ^JljiJl oL J-4^«J Lj'Ls *L_~Jl ^y> LJ iJjJUJl *j>Jl ^ *b-Jl SJ^-j jj-* li > >lk;! 

^j^Jl «^jj>Jl3 SSjJuJI SiUJl ^ ^jiS^ Juu! JuS'bJL iJai b^*i j» JjJj-J ^ ^)^\ 

OjJb 23 _ 19 

cj^nJ>M ol (de Broglie) ^^U-j^ ^ ^ j^ 1 f- 51 -^ 1 r 1924 ^ 

^J^j^ij (Heisenberg) ^LjVl — ;U ^ ^ 1925 i^-^j 

LCjLSLJIj ^1 bCJbx~« j£S 4~*»L/Vl OpIj^JI y£j> (Schroedinger) ^jL^Jl 

j! ^jJl aU^Vl Ll* (Pauli) Jjb 1925) i~Jl ^ Jj 

^^ic- Jaii jjjUJI IJLa ;ipj^JI tol^Jl J y- jlj^jl (j^Jii U^J bj£> jl (jSv^j 

i^kJl (Dirac) iil^jj ^IpI a 1931 
^ (a 1932) SJb-lj dJJi Jl*_; 431^51 j»J ( j t j^al^k» iiUsj 4^~L> j j ^,^5^1 i y>r j 
i_sLt^l ^iiJi Jukj J-Ju-Jj (jjj^jj^Jl) |t-^t> (_^*— 'J ' 0 j'iil JjlS" ^Ja^ul^j 4j^53l 

<UiJLi (_gib> jr^™^ J-SvJ jl CJ tlJjwUJ! bj JjUj- {jA SibJI 44^>-lj>i 



.*U~J| J oUI^ USja-i A^^' ^Jj^ 1 (121) JSL£ 

^ (jjjJl JX9 jl) jt-iaxJI jl^ujj^l <*»\ ji <bl 4-SnJuJIj AjSLj^dJl oL-ljjJl JlSJj 

* — ajT ^1) ijtf 10 15 jJ-4l ^ iSLkilj oiLJIj (.jUjJlj jlXJl <y> J^U- 

: (Age of Quarks of Gleons) oU ^JUJI j olS^I ^SOl (1 ) 

. ( j-jj ;r <jjla ^jZyiS SJjXlJl o^aJIj <L>.il>Jl 0 ji ^ J 1 ./? ai L j t t ^ r ojL>tjij^/l 

:(Age of Leptons) cjU^Jl)! j^ap (2) 

4jj^JI ojiJl ^ JS' <ui cJ!5j (Bosons) oUjj_^Jl o^^-tj iolSjI^SJl ^ oUjxJJl 

:(Age of Nucleons and Antinucleons) UalJu^lj oU^jK^dl j*ae (3) 

o^Jl lg_Jj ^-JL*-!! jUJJ^I LJL* 225 ^1 10 ^ SyuLlI <d jJlU 
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: (Age of Atomic Nuclei) oljJUl <_£^j J-^" j*** (4) 

olji jj oJLUej L^j j j^JixJl jl>cij % yi Jlxj 5JIj tjiJl ^1 iJU 225^ 5 jiiJl J 

. SaUl oiL- aJj (%1 ) SUi Ji'SM t$ u^iJ (%25) pJL^I j (%74) ^ jjJb)M 

:(Age of Ions) oUjjSM j-*ap (5) 

Oljlt CJ _j£o aJ j j«-JajJl jU^ij^M Jlxj aJIj 10 13 ^ A-jtf 1 0 3 ^y> i Jiil}\ aJ jJJsj J 

:(Age of the Creation of Atoms) ol^jUl ^^ap (6) 

cukj j I J aJ j UcuJ I 0 1 jJJ I cJLLsxj aJ j aJ L* 10 Jl aJL* 10 ^ S^zAJl aJ jJUSj 

: (Age of the Creation of stars and Galaxies) cj\ fy^S^ j» ^jsjJl j-^a* (7) 

j^loJuNl aJLj^ *J_> t<u)1 ^L^i ol pJl J>\ a^U 10 15 ^ ojXaJl aJ jXa! 




JjU f-LisiJI o p&mjn C»Uud* IflJia.! Uu j^o ^ (V 838 Monocerotis) ^ajJJ 3 jj*a (122) JSUS 
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^SClj i»L> J ^-wJ *L_*JI jj>-l jl j JliiJl *LAp jl? i—o^ ,J>\ 
ol j^«Jl) <lh1x>cjJI LgjU<^>>J j ^» j^jJl l j^> ^1 oUL^«Jl ol c-^-jI 2 j^>-lioJl t^j _j^ >t ~!l 
L> j jiCJl Vl L^J ^i^j ( j jSUl ^ iJjJuJl frj^Jl <jLgJ Jl LAi j-i^- j L^jLh^^j j 
(}{* <Jl>^sJI ^Ij-JI oULa aL^j Uj Jj^il jL>-J-!lj '<Jjl oL-^>- ^ <Juj>J 




JaJj JjIa oj^inlTt CtUuj£ lg*KV-^>l (M 4 ) ^ft->MI (123) JSLui 

(BI 620-26) jAil'iH f> V»H ^al j-s (jcuJ ^ji d^fj^j ^$ jj j.»SnH £JjaJI 



IS jS J hj^-^J\ aA£J\ 4ix£Jl ol t-ll^l ,j~=- j» 1933 J (Fritz zwicky) ( _ ? SCij 
*LJ_p ^IpI ^» 1 992 Jj . l$J _^Sl<Jl ol JzS _^~^-! <ij^ ^ j 

JuJl 

o^lll ^ J /VI dJiiJl Ji ^ySLij l4Sj.il ^15 j^SJl J> SjjiUl iliSJl ^5IjJ1 SjUI 
oL*-»^l!I Jaj^j ^^1 4i*>L»_>Jl 4_jiL>Jl J-UL-o j-^ij jl (j-SCoj dU-LSj t^jjJLjJl 

.(6 :J) oi ^ <J?" JhS £^ Ji 



A ^ ' ' ■' Remnant 

• Pulsar ~ . 



SuperCC 



o jii jU ^jSJaJI Aua ^aJI » (^) f^V) j^luinU jLaijl LiULJ 5j_jj-o (124) JSLui 
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/YKl 4 OJ -^ ^ ^ &f 

^ (22 :oU,U)l) 

jlj i (JiLvaJ oJ^> j jL - ojLjJ ^ JJl ^ L5 ^i> ( _ 5 JLxJ <uilj _ j j^CJl 
^ ^ <Jjj! ,jjJI ^jJI ^ .^sij j^>J ^S-Vl ^aJI 
<d^.jj <jLj1 J? *JajL>- j <uJl 'J--o-^ 

i jjo dJJi t <i «J1 j»_^Jl ^ y^F-*^>\ !y J-^ 
Jjutf jliSflj ^j^SM <y JS ^ <uil oLU J^ax^Nl ^1 Sjj~JI 

.(22 :oL^liJI) £j jj^ 

j j£j Ju j . LJ Jl! I 3 L>J I o JL& j_j j^<J I ^Igo L»5 U UJ i 



f, f. g* 

! ! ...jv^jLvji) oli_ ? iaJL 

^ isL*lj» dAJS t n g ... ail JJ-s- ^» ULJ<-L>j LjLb Oj^>JIj j I ^^JL <j» ji jLiSGl 
t.: (JI nil _^JcJl ^ jI^l-NU -dlk. <_£-Ul ^ -d^jj tfLjt ^"UJ jL*J| c-jj 

1*5 n_~jJl j*-!ljJ*J ia-jjj t ^ fll L>^j ^LjJI J-v^j o-LSLJl |»-«Vl ^ iJLc- ^j/t./aVs 

jUSUl ^ j-JUiJl ( ^JliUJl L»jj^3lXj 1*5 V ti_^>-jj| ^JL^jj jjXSl jJL>- Lg-i-vaj 
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& 0 0 

4j|jJ Lj-j '4^* J ^^-di "j.yk'-^-d L^"*" '4-^^-; "H-^-* ^? y. <_£-^'j •(j-?^J"~ w *"^J 

^1 LjjJl ^^ia^Jj klJ iu* fulxS' p-S^u* (ji -aJ J-^ 1 c^jJl v-^JLj U~J-~^J lij-UJl 

v^p SL>JI sJl^J ioUl » iJ LS^xJ 1 -OJoiJ jl ojjj 4 ( _ 5 J_j'S/ 1 <£L>-I j J^j j! dji to j 3 *-^' 

J*>UJl Jjj^l JLiL^JI JLp £j>A\ <-JJlSiJl dJUu" ioJLi. t Jj oUJl 

jl ( _ r ^j«Jl J-Si • L^i <uil J-Lp t^jSfl ^ <_i^UtX~oVl oL^-I^j ^Llil (j-™^ j 

JAio^Jlj oL>Jl oJla ^ i^Li^Jl <dL*j ^ oLJ^/I J-i-L. jl ^U^Jl ^le ^ y>*}\ 

.(58 . 56 :oLjliJ!) 

.^C>/Ss>y Kaj jj<ij^ J^if jj^> : $jg JpJi Jji ^ Jj^ijl ^jj O-SJju" Oij lift 

JSlij iiLjJl ^ f~Ju J> j\jill> JSlij <. _ r LuJL JJli ^ 

Jii iLJbJl JJ ^£!l oL-ljjJl jiCJ j l U<_<^r L^j J5li jl t jbJIj i>JU jl cjUJI j w_>I j£)L 

{y>j ;>-UJl {j* oLJlj jl^^Jlj jLj^ll <U»-ll>»j U jl OJ^Ii t IJjJj- IJj«j CU«U<il 

(i-^SC*JI (iljjJI ^ ji^-> «-U—JI ^ ^ j^l ^1 6y~>_ UJI iiLLll j s.> 

(27 'ii^g f^i ^ J^d C^J 

(21 

(iJjjJl)j t(Jljjl) ^»^>Jlj ij»-*-Jl ^ *i ^ J-* Srf^" iAJJl ^ ((JjjJI) • 

J^./?.i jLj^AJ |»j^1*J| i_~vaJl dJUJlS' jA j t Uj^>-I ^»l 0 IS" Ijj^oi lSj^^' *Ui«Jl _y U^jI 
^j-^ 4-> ^J-<^^>^ ^1 t ^ j^j^oj ^*«iSsj jl t <u ^J^o^ t_i^>«Jl ^Jl >^aj L^o ol-S' f"l^~»> oJj 
jJU^Jlj) t^ljJl SC (lijj) (^j^) 4ul .'JLaj t^iLJl p-LxJlj ^^-^Jl jJUJl Jio 

t(«lSjj) -L>-l l _ 5 ^<-*-; (<3jJjO • J^iJ .j_L^<Jl ^-ys> jjo t(*ljJl ^ Ju , i_j^~^ > ^^ 

Jl^ \^ (Jj^l ^SLi) ^y.^ (lijjJO ^kiJ ^ylJ Jij to^i-lj Aj<ii (^jjJOj 
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s UJl_j aJ_pij JUJI ^ Ji" 

ojjti C~iLS' <j|j t Ja-JLiLi <Lpjj^> j t "U-^oj c <tJaj«_aj (<_jj ^1) jJL>- 4)1 j-A (i_jjl j-iOj 

t (L»_vj) : J t jJjJIj ^lijjM I ( _ s ^x-«-> ( Jl) ^ J^-a j*—"! («-L»-~Jl) (j-^j • 

(j£*~Jl O V clDSj I j-a t JLp j-g-8 I I jJ-P j-L*-> t *>Lp ^yLx-GJ (^Lv) j^J (I j-<w) j) 

oJlpj o jIp ^^x-oj (c«w)j (o j^-w" ) : JLSj t j-L«Jlj ^LiljMl ( _ r Le- Jju J^vfl ji jJl j 
fLw c~Jl i_a.a..,J JJ dJJJJj to*^p| * L5 Ji (*L— ) oU dUi (J-pj i jJjJ'j ^ _J"L <u^i!U 

^_~l*JJj t >LwJl ^ «J l^j JkuiSS Jail! I J ' o jJUJ pLw t_jl>^«JJ JJi j t ApLsjj^ 

. >L« cililiU il*>Le La J£ : ,_Li La j^j s-L-Jl *la J jjx; <c»ia Js>Ljj^ 

(w^JJ toyi (123) j^j^Lpj U*>Uj 5jU 4)1 <— >L^ ^ AjLiuLw (<3jj) J-*iJl ^jj • 

j! j-LJl y> o ^ oL^JVl (jj^j ol ioLS^i (.^1 jL? u[j '(_^L^ 4il ^1 ijj^jM 

^^JW-jJ J I t i ' j^-i La J jT-*ia; La j I ^Jl \ j~L->_ La LgJLa j t 0 1 ^ (.S^* <3-*-^~i 0 I 

U jl .oUJL^Jl oL^jjJlj oLJlj aVjVl j! cjLkLJlj »L>Jl ji t( JLJl ji 4 JUI 

^ dJLSi ^ jl ^L^jl ^ t^>L«j^/l 'U-^j ^ 4)1 (Ji^d La jl tjUj ^y> ^^jVl As-^Zj 

JJ^> *|J^-1J| (ijj Jla J_* Ijjy^] tiljjS/l J^. j! (.^jL^JIj L^a W>jVl Olj^l 

(73 ^ LgfiRj C/J^\ % $Ci 
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^jVI »L^»1 ^ SSjaltiVdjbiil ^^jirtjj j»-ujj (126) Jii 
(169 JT) 

.(62 :^) ft (i^-L j& • • •> 

t-L^ij ^JjjJl jJU- aj'V ^U; 4)1 ((ijljJl) jl ojujuJI ijTjiSl oLS/i jis^Jj 

:f|§ j=>Jl LfJJi ^ij sjJJ JUj ol V j t^UJ 4)1 <J*>Uj VI 

(58 :oU,UJl) jjyJl j* iul 6], • • - f 

.(7 r^Ull) 4 • • • c$3V5 O^ilS ^T> . . . ^ . . . dfcjji, 

(31 :^) 4 • • • cfj% o2 j&jj^ ^ JS^ :a:U^ Jji, 



(37 :j>JO 4bJ^S\ jU ft ^SJi- f% 

frU^Jl L5 i-x-»-i -5 jJ t4jL~Sj ^^JJ 4~>*~ *J 0^->^ ei!>UJl ^jlx^J rt-ij^Jl ol j-^l 

oj^Jlj i4^>lt ii-^j ^jbU ^jUJl ^i*>UJl L^jI j-» dJLlij ij-^i«Jl jl jJ-jj nil t_jlxS' 
(164 :S^)I) ^c£% £^ % 

Js j^L> (*->j£3\ 4(aJoSGLj 75%) (^jUJl ti^UJI S^U i_JLp! (jy^jj t _/*Jl ^la 




*U*uJI jj jAj M yj^j jJaaJI Jji3 ,^111 mil 3 j^*a (127) JSLui 
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iU £af s- $j it ifcZjfj £3 ^Vf {S3 ^ • • • > a) 

(22 r.^ji) i<slh ftj iirjJ A ijL4 5b ^1 5- ^ 

(164 :Sj2JI) 

(99 : f US I) < p & L^->t iC S- Jpl tsit (3 ) 

(11 :JUVI) <^ ^4 # £^ S > (4) 

(24 :^) <(£lti ^ '4Jt JT Gilt # l2}> (5) 

(44 <^it J^j> (6) 

(52 ^=4* ^-?> (7) 

^Jl ol^l dUJ^j tfUJl IJla 



(22 :oG,UJI) <^dj%j> Cj 0y :$£ J>JI J jj-iJ J 

. «*U~JI J 

Jjjl i_jL~-I jl j^oi i^J- • * ^'U^j L« j!>UaJl i^^Us • 

( ^l!alJ t 4)1 Jl t i_wJiJl Jl t (^U^Jl J^ <u~iJj jLJ^I j-aj ijj jljill jU 1 t-^aJl j 
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I 3 jA UaJ I (3 j jJ I (--> L«< I Lvi Uj j V I I t ^ yd I Ja>J 1 j j» j~JUJ I J} j jJ I J| La 
(j^UaXjj K^LaS ^ Jl ^i i a:.! 4)1 Jl (^AjjJl 5 y oU j-o-L! oUI ( _ 5 ^i 

.«^L/Vl oIa Lul Jj\M jJ-^Jl J! 
Lw-SfL JUtJj i*L-Jl Jl ^Lko 

J SytUaJl i_jL»-S/I jLol ^ <uli J-liCj dU-L <-Oj£->_ jl Jb V <U)I oJl«>j U j if-U-Jl J 
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<. f j^>j s i\ ^jIp oIxxjU oUjJsj =-L-~JL <uli j^o ja ^JLsjuj ti_)L~>i^l JjJb*- ^^Ip aJjj oLI 

jl JJ t L^Jlp (J--UJI jJai ^1 4)1 o jbi : LgJ 4il oLu! ^yJl ilUJl ^ 

. <((23 : olJJUl) • jtfSI £ 



^♦-SLSjj t-jL—I *L»_Jl ^Jt j (jU Ia-aJ L> (tj-o-C- ^ 4l JU>I) ^^jLaJI jS'ij • 

*L»~JI :(4)l ^ISl) oTjiJl k-»>«^-<Jl t-jLs^-s^l jZ'ij • 

£J jj^ t^Ir^' j-jr*^' o^f^^ jv^i j-SLoj iJjiLII pJL«Jl j^ia^> ^ 

:^jjaJI CjI jj A UI ^Ubli frla.uJI J^Joa jLbl ^ :V Jt 

<ul LJ JL& jl toLil_a~>Jl jLJNl <u~i^j (^JJl ^frv^jVl jLc j_» 4JI ^^L^ 

^p-j^ljJI jL* Ji^> 4j<iLJl oljUJl ^0 dJLSi j^j ^cjLjLjJI a^Jc^j (jiJUl Ojj^SCII J_ r ^S'l 

J^xVl (JUslJL f-U— Jl ^ j^A^ j~&>Cj Laj 1 ilva^-N Lj^xSsJl ,_^aj<J A^l<J (_jJJl 
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I JjLkj j\ 4_jj-^Jl olj-J<jJl JLkj p—*\-> ^-3jj-*-^J\j ^jbU i_£jUJl ^iMJ«Jl 

^Ja^o (_g j^^j J I ^ j-LS" 1 6 ^LiJjl ^1 ^>tJl ,y ■^hj '(The Troposphere) 

t ( Ja- " j-i I ( _ s ^>tJw*Jl li_A 
<JI J^-? ^-T* ib -P 

(The oUJl jLdl 
^^ai^jjj . Jet stream) 

I -JLA ^ ojl j-s^Jl L>-jJ 
dJJi j 4 ^ yupS\ i>-ji t^r-^" <_^i J-^ t^*" j' j^-^L; £-UjjNI £_« (3 Ua.'J I 

4<Gjl y- «U-jJ £-«J j^ jj^iJlJl ixJil %47 ,j^Uo (^JJl) (j^jS/l ^ig.^ ibcj">U I jOJ 

$ y>^i 'l&J^' <_3">\-iJl ^1 f-l C-i«sJ 4^wA ( _ 5 JlP ojl ^^Jl dilj ^U-il JLJOj 

^ Jjk-JJ £-Ljjj*iM £o jj^JLkJl JjUaj ojl ^s- jj^aiirJo La ^yj tCjj^-lJl uLi 

i^^j I^jU OJiiJ ( _ r -2jaJl (3UaS ojl j>- ol>jJ ^ ^liiJ^M IJLa V jJ j 

olkj»«Jl J (%97.2 L^o) ^^iCo ^j>L5 jLLc 1.36 

^ %0.65 tJL>Jl Jjij U-^J^j <^JaA]l (3_^ -^Lr ^V 6 %2.15 t jL>=Jlj 




f-LaJI jLkj <UA| j c-U^JI 




oi_s> i_J_«4 J^£-JLJ ,_s^') 

.0 



c^ 1 



^jJl *LJl jUo is-js 
JUaJ ^ LUJI *l>rVl ^ 

tSJLid-JLjl Lg_j3jj_«_) J-^o-Ij 

^jVl oL<ijL>^ a* iiiiJjL* IjlfJl (^^^i l y>j x ^\j *U-~Jl 4jjj3 J J^*-; 



i> W tjijfl tgli Jjl; ^jJI JjjU 5jj*e (130) Jsti. 



^Ja ■■■ C~>tj frLjl 0_^>-J t 4j3 I .,<g 3 *y I jjjiwiJlj 03l*-«Jl jjj) JjJj«J| y^Syj ^Ij-il 

320,000) L^l gsb t ^^o 380,000 o ^/Vl *Li .^/Vl 

{y> (^ji£L* jj> jL5 60,000) L ^VJ\j iolL>wJ!j j^*^' C^*"' Cf 

Ue&j cu-*- ^jbU tij^l LJaJl aaJJI ^1 ^L^JI <u^o; jU*Jl IJlaj ti^Ul 
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jj> ■iJLp <J ^j^/l ' Ow>o LjL» Ujjji^o 0_^£LJ eJ_4JL<JI ^yijVl oLaJs J}L>- <LL« 

jLS 284,000 i_£ j-—* 1 d-*^*-*-; oUxc>i^Jlj jl>tJl la S. .„o jia^Jl 

j^>- V I jJ I j c j-L5^ 96,000 jJJL (_j J -L^o-i <t_*» j LJ I i^f-j i i^_o<5s» 

jj^u <U~4j (jjj-iJl J-*J t 4_^j LJ ! ^y> jjicJl (Jjjt/O ^j^ 1 >— -^xS^jo J^J* J-L^ 3 6,000 Jj-n-«j JjJj 
frLaJl OJJJ (*"~'-' ' jUa^Vl ]s jJUf Jjj<»_J tOlizj^e^Jlj jUtJl ^r,k,.»t| ^ jisJl Jj-X^ 

. ( j^»JL!l OjIp Ui5 (JJJ! '^J^r! »^W>tJj 
^ %91 ^Jl ij^jJl oJi* Jilj ipLo <y %97 t£y^-i oL-J^fl <-J^i o\ 
t%82 |>jJl c%90 (j^j-ll ^ loLkj i_s!>lx^-L; oLJ^I J^>- s-UapI <y> j^i* 
, . 380 



£pki~j -uSsJ j c^Uis Oj-^ oJuAp 'I (_r^' <£^»j oLjNIj .%70 ^UjJI Ij^>- ^ j 

^ju *LJl j\l dAJS j ! ! aLiI Aj<wij jjl^j ^ LL>- Si jJL^-o o ^XdJ *yi *L j jJu (ji-*Jl 

t , ./? g 1 1 cjLI^p JJlo ^y> ijLsdl iUjUij ^w<u>tj |»La)I jLJ^f lj 61 iL~>-l 

J_JU-Xjl 4_wLu»j ^LjjJlj i> Lg-^l ,,/?Za\-> CjLjJI 4-> *-Lo ^ ijlj^Jl ^yajVl 

Jjlil ( _ ? 1p Aisli ojji fLJU j . AjjUJl j ibLJl j tiJL^Jl ajNUo ^jl*-!! 

SjJij t (SSslSLo <^*ui> Oc^-?^-^^ ' es^ <>* J-*-^ ^ s *- i cH*" V 




f-Uuiil ^jj ^ jAj ^kail Sj^ua (132) Jiij 
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Jp iaS.UJl pUI SjOi J jJlJ L-S" hA* ^Si^j ^Ul ^kJl Jp Liil jLliJ^I ^ Sfju 

si 

UJI 

^ Igj ioMJUJI oljUaxJl Ji» JjI j Jl L^ik^ljjj t«5jytiJl 2L>UJI» ^ b 

JL? ' "jb^j J J| cjLjLiJI jjJl>- s-LJI J iilJLo oLJ y>j j*p\zs> 

jL^>Jl iy> Ji" J oMvaiJl j Jilii^Jl ^LslJUJl oIjL^jJIj *UjJI dJ Li" i^L»Ul <cui 
. jl ^>J I j oLjVI JS" iL^>-l l j£suS\ i2JjJl jVlj ^..rtgH 

jU dD-K J I * J^l J-tJl JLJ 4-P jA\ Ojl ^>Jl lJUyji iw^ojitJJ i JjJj>dJ i^P jJl fljl ^>J| 

LpUjjI ^j^^ij j-* i_J-/*Jl J-wL?Jl jL^ajl j JjLJI *LJl J^j ^ JS^i £j»ISGI Sjl ^>J! J>L*-° 
jj^i isliS' ^^s^a f-LJJj .oL^Jl oLLj<J! J l*~>lj Vl>ta *LJU Ja*.; L-« Usj^Jlo 
ol>ji Jl *LJl Sjl ^ J-^J UjLjo _ (_g y>S\ JjI j-JI ^ ^! <J ^jLio V - 
jU jji Sjl j?Jl 5>-j.i Cwai»Jl ISI (^53 j tiiliS' J*fj <d j»j>^- Ji! Jl J^aj Sjji* 

jL>*JI J *LJl £sJi^< JLp JuJL>Jl jjiis j-^ij IJufc j tolls' JJU j iJ-o-ij f-LJl («->«-»- 
SJjJuJl i>j>JI oLsliCJ SL>JI 

frU-JI (jjj j»Japl (^^>«Jl JjLJI IJLfc pUJU tjUsJl (JU^I ^ (_r>?*j 

!!...OjSj jl w>jVl sUhJJ j^Uj V jV 

L^lS' ajLs_jSC« j*i «-L»-sJl i3jj ^ jLjJI oULaj "U^JI 0I3UJI ^ liJJi 

:LijjJI pUmJU pLuuJI j.t».ift"t jUoJ ^ :LuO 

J^i) 4^>sJl Jji-li J SjJ^y^JI iSLkllj oiLJl JJ-rf' J (Ji-»^J F-U_~J| Jjj jU 

cj jSo Ji I j I L^J-^ c-j lii I jjAi . o JjC» jj-a; j V I J| J-vsj lj ( L^~w 
j^So" Jlj; V LgjT _j «.jj5CU j^lJUjV! ^j^Jl jU=aI ^ LiJ (jJJl Jj^l jU-UI ^ >l0il 
Cr° J^ 5 "' j- 4 ^ f js*^' J^'- 5 J -? ^ ^jl^JI jLs^i ^ ^»jJl l j c; sCL4Jl jUajl |»UI 
o jjtJ ^1 V,^' 0L0I jjJl ^ jjlp ik^-l jj ^fJJi j (Prostars) iJlJ^Ml j. j^-Jl 

^^<J J| ^ylJUj^l j^«Jl J f j-^JT (jliJlj tilLkJl (3">Uajlj t^j^jJl ^LsJoNl 
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^1 ii^^Jl ojlA o j^S- Jj> %90 Lr ^.2j jt^Jl O^f £j~>l lla <>» ^ *U~Jl 4>_v^> 

;# S# i= 

aJ^ojij ^s-jjJu^M olji jJ jj-o ^^LjJI <ui jli_j LJ j5 Vs_jy Li |^>«-Jl Lf^ 
t^jjjl ^-LiJiJVi 4Jl«-p L>_"L!l 5jl ^>JL; oJl»J ^-jLiJl ^1 (•->— Jl CjU ji^> ^ia 5 _y 

<biL> »i_^J jU^ML; Jl SL?- (_54~J CiiJUJb ijlJlljNl CU>^w lit t _ ) ^J_lj 
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UJI 

il>- yi j-c- *L_*Jl jL>o Jl g^jJiJL l^oU JiiJ L^jL f-UJUJl JuIaj ^1 j 4 (i j^Jl jiill 

jUtijl i_Pjh>j 4 L»jUtiJl pUjI J jl ii*>L»_><Jl 4-soL>- |»_^>^Jl J^-l- 5 J iil^-<Jl 

.oU-Jl (jjj jj-^ j-* 2 jj-^ J tU-Jl ^lj*-l ls^I J-* 2 ^ j' 

dii 

^ UL.JI ol jjc: — Jl jUr-iJl J j t ISL-UJ oljJUl _^s1 ^ jujb»Jl » ji jSl p^Jl iSLL> 

'Ij^ t^*C*^ jb>o!j'yi ^ OjjUaXaJl AjJL>J| yi e-U_~Jl jl>0 olij^jj-j » I U ygj 

^ ^^iuJl j»^Jl *— jUI jl 1 1* j 4 j»_^JljjJlj 4* T JkJJl j 4i*aiJl J^> is US' JlpI 
oU-y tl»UJlj ^j-b-Li jLc_ilj jU»Ailj s-L~Jl DUi Jl Uajl Ji^o Jills' JiVl alj^Jl 

oUj^ y j^SCJl (jL>-jJl jLjJlj oljUJl y> j-j U-i SjLJI j^SuJj 

^v^bjJl ^^ijlJJ ^ y^\^y)\ J ^y_Sya}\j jj^jjlj 4jjJj5\Jlj 4 jj^" 5 ' J 1 (jr? t -~^J ^ ' J 

5ilS J-^zjj 4 ( j~«-iJl 4J1S jji ol j-cJl Ajr.,^?,..i bJ ^^>=-» ^ l j~> SiUJl jJuj j . J-ajV I 

Jl J^ajj .iljLJlj ^_^lJl JaiL^ Jjj. ^ ^jS/l Jl o j-SCSl J iiii^uJl ^LjJI 
jwbJ J jiOl jUJlj iJjLJlj 4_^lJl 5jU v^o J? 5 jr l>Jl j i_iJSf I ^ L^jj cj^j^l 
J-c- ^jjj (5-j-!l s^Lo—Jl (jjj j-° J-^- 0 -' t^J^ <LiIx>s-»Jl j^LjJL ^yijVl *l JJ 

y 4_LiS Jl J ?-L«wwJl ^j->«j jj-^ L»^>sJ jl ?-L»_L*Jl c-y I iy^>- j 2 ^jls jj^o j 

lil illSJl oi_a j! jj ji'Jb 4_asLSCiJl J^J ^ j 4CjIj^ oJ^ ^ /Vl J-LlS J J-*J ^UJS/I 
I^JaSJL J^»SCj i_S j^i ^UjSjl ojl>J jli ^y>^\ J| cJ^jj O^^^jij! 
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iiUJl ^yz^ I 3.86 x 10 33 ^j^mJM SJl£Jl iiLkJl jJ-Sjj 

. ^yijVl ^jJl^ oL>Jl jj-siiw-j l^jjj-i t?-L»-Jl (Jjj ^ jj-^tJl aSUsj .S^ 

^ IS^-I. 4^1 ^JL«i ^ j oUjS/I ^ \Ai*-*jA\ sJLgj j jS *Ijj ,^1 cPj^ Ijl^iJl 
JitJj tc-jSU«J! Ji* ^ iJil^Ljl ols^UJlj olf^Jlj toljl.uJlj J^Ulj t^U^^I 

II* j kJjJUsj A^Ss- j <U-L«j jLkJl II* g-lJLiI <CSCo La J">UJlj SjJiJlj JUiGl olisO 

.(11 :jj^JI) <(-5h^ _?J *sj^ *4&r 

jJU ^1 (Jlj^JI) JL^J 4u ^l>Vlj >lj^Vl ^ iJUJl LUmJIj 0L4JI 
.L^j £udl ^ (^SU: ^1 *_jLm.^(I jJU-j tj^Jl JljjVl J^>*j l («-^ljjb o?jjy^\ 

'. Lg^aj iJL jJl ola./?l|j ^ylx^Jl tiUj ^ l~wJi J^k^o (;|^) j^^jls-J-Jl 4jLw»I ,_^LjJ 
LS A ; j H ( _ J 1>- *Ja— JJ tiiUa ( _ y iJ V ( _ s ^>- (3j^l (Ja— Ul)j (^^ajUJl) 

(_$jiJl (jI<Jl) (jj«-«Jl) Lwlj t^Llj 1— U g W ... . jj ^IjjVIj <_j _j_LaJ ! (J^-aj 1*5 4*Sli 
^ jj-*^ i^h^- 1 ^ ^U-«Jlj 'iJj^l (j- 4 viLL«Jlj tf-Lio ^-o-* ^J^ii dr* tiLb-M 

^\ ^J^~^]\ 4)1 f-Lwl {y> J^oj i J-^>Jl c 5 j ) g .t 1 1 ti>-UJl JS ^0 i j r a % ^J-r]\ 

^ j (^jIjJDj ti;U>-NL ^JbLJl i)L~» iLlia <Jl_n-o (i__w>s^J|)j t>L>-jJl ^gr. 4 

4^jLn^a ^yjj (ijijJl)j tj»jtJl Wm.ij jL-s-^flj ^jiJlj |t-L«Jl {y> ilUa^JI 4j«_^J| jj A-J La«_» 
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.5JUJI oa1j)Mj siiLJl IlJUJI &\ (dlLJI 

t4ijj fc.. j^j :oUJLS' ^jjL yj^j ^j^pl V tdUUJl <UI *j ciiUi Jl» i«^L« 



; .i ...i i [_ • 
WJI ^ ft* 



I jU-o-t j .nji pi j mill ^>f^ C)L»J 



^JUJI h o ■ I I 




p I a C I 



{ 'J "'I I fl 'l ) 



t (6665 :^oO>Jl) jJiall r^bs" ^ pL~* j t(7454 :^oJu»JI) Ju^^Jl : ^>\s£ lSj 1 ^ 11 *r>>^ 0) 
^Ij t (4708 :ii-jJbJO £JI r'tjUS' ,y ajb^jtj i(2137 : ^o^Jl) jJLiil :^b5^^Ju^Jlj 
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<d ji L'ji j-JLp <*->j I ij^j o I » « ij j-j (j- 0 iJj-i I ^-^-J I n k * -l I 'tis I (Jj-vf j 
.(22 :oU,liJ!) ^^-^ JlP' Jj7 : 

dj^j jl ^Ij <. Jbjj jl Uy> jr ±p ^jIp ' I* li iSaK 4^IS" (io^jJl ijJJl) 

tol^l i<w>J ^^Lp 4) Juj>JIj t^">L»Nl 4) juj>JU t L^JLp ^j^I 4)! 

<u>w» j <Jl ^^Ip j <u!p jJl^, j 4)1 ^^Uf) jjJLoj^Jlj ^L-j V t (t-J^*- 4) Jl«j>JIj 
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!jJw> fUO^ o> -Oil ijl \^S*(ZU) l*r$ 



fJl ^ ot 14 ^ xi» 

^ ^ * sty & s&. wL 

m (U5 :f 0 P " 

^ L§J Li t SAJLaJ I <Lw«a9 J j-i I La jj-^ ' » j j-" j 

4<uJl>- £*j £-* J t *j <Gli*^j t^^SjVl oJl* L» 

oJL* Jju djy,/s,» iJL>«j L>5^ Uj <ui ^y> £^>- tjji\Jl 

!! . . .sUJI 

<^-L~o i^dj^l oTjaJI LgJ iy! j^Jl tSoJUJl cJlS" La ^y>j 

ijSL^Jl oLNlj j_^vJl tA^Ls- iivsj (t-j^-S^I ol jiJl ^ji 2 j~£ 

^jJI i!L»j ^ oIaj t L^J -oil Jjls- A^oLil L5 JLc- J^jJI j t^jVl ^ 
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ij^aiS" Ailk<Jl ij^J^fl ^Ij^l ^ j! toJlJbJl A^-^iS' jlk^Jl t—^JJl j-a LI ^jJl ^jISjj 

l^-U OLJVI jl5 LJj ..oMoUJIj ti^Sfl l ^wi45' iS^LJl J^L^i- ^ jl ToLoJl 



.1 

■- - 




0j7 '"^ jVI ^f^^U i)J? isust^ (j^sLk ^LlL *Uaill jl j j ji» (135) jSuij 



f o- ^ 4i$Jt Ijjl ^Jt JdSi-t Uj ili^'t it Ifr :(m) 

^y£# ^ 'if <£| it & jtf & C ^ 

(19 JT) 

(85 JT) 

l-'X' T/»^ <*f -* 't » > " » V T| >x ~- _-f > ^< \ 

Uj^j j>jJ-yo JL**^ jOw^aJ jl Sj-i <yj ^Xt»Q ?J-W> te±+t <->' 

.(125 : f UiVl) ^J££lT 4 l2t4=» t££- 

i<LSIj ^-L—j jtH'-i g- Lo-».-J 1 ^ JjLvij (_sJJI jJ-v» j 1 Lgj Ijj^i La-US' t<LjL)jJl JjIj^JI 

4jjJJJ| o'i^jJl £^i> jj ^ Ju N J^u<_jl ^TjiJl 4?-™^' '"H^ l^-^' lSJ-*-*-^ J.j.,^,a." ^ 

:2Uj^=JI 2u^fl iaUJl j^ui 2u^i)t CtiV^S 

jj^oUJl jLgiilj Ja*«»Jlj (wjLLSsJI 

^1 i^j^l i^SLJlj tivfJ^f! jljJbU ^LJjIj Ui> j ^ )a^j\ ij\ (^^iJU) ^^L-tAJ *jj^> 
(^j^>) ijj^ Cy ' jj (^^*" l/J t ajL^S" jvi^o ^ (|^) Ljj 

4_otv2J ^jXjl jUwVl 4j!xLoJI "LviJtJl <U»_^J C-jl5j i^^+az}) l _^J'-o-> Ja3 j»Ijl>«i^I 

jJuaJI i^~P J (a-»L* ii^Jj) J^sfiJl j-A AjJDl ^ (jU dJJS ( _ 5 l£>J . (4>-^>-) UjJ_p-i 
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* * f. * 

pJuJl ^ (bjjw) (o>ui2j) ^~S31j (jl^>) : JUL jjJi^JI Ju^ ytj t^UjjNl <_g! JUJI 

^ to^Apj •uLf- £jSjjI iJ~>Jl (jbwa^>) (-U^aj)j (juw»)j tfUjjl oUjjl 

JjJ^i (Javs) <__>|jjf- JUjJ t^-lj (j^>Cv2-!l)j (-bw2ji)j tJs>j^Jl X^p *>L/'i 

. (22 : ^*JI) 

.(1 : Cj li\) 4&Z> & 'ity (2) 



.(25 -M 4 ^ ^ &f (3) 

>4b ^ J^j^ ^ uv . . . ^ (4) 

(106 :J^JI) <jL^ 

.i_jJJl jl t^*-^ tiolp 4 a ..<•? > J 1 1 
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O-sj^U (£)l*JI ^iMiJ! ^ku ^jus^j (136) J&ui 

cr^J 'kr* cr-^ 1 -? t v_jL»0J1 ,>-><-»-?ji o U^jJIj <.Jj~«JIj tgLiJjVl 

4iLiJ! ^^ii^Jl £JL*Jl ^j^jj tLw? IJbJui L t^jJU aJLLoo 3j « - ^ SI 

L> J _ i^>L^- tiolp ii^aj ^j^i (_$jUJI i_j*>Ls«J! ^^Xjt^-j Lw> y 

i^jLvJl «_s*>UJl 5iL> aJIp ij j - ^1 (JLkJ jl i^Ldl ol jJ^Jl <jUaj ^L tiyu 



ol j^_wJl ^-j^j>s^ l^Xo ^ fr a -,!J ' j^^J (* j^^L? «£! _j5sJ L L^jj (_^! LjjJ I pU— ~Jl 

(^ij-i^ ^ U-§^j U> j ^jSM j ol j-LJl ^ jTjij! ^ SjLi)M o*U- 

t ioLc ^jbU c$j^' ^i*>UJl j_» <u^> jl ^^Le- _^-*xJl t U-vi j» 

(164 : S^230 <c£#£ ^ c£ yU2fj • • • > 

ei*>UJl j_a (125 :^UjV0 ^ j Lll^=»^ :fg J^JI J^i ^ *L — IL 

(J ji L« ^Ji\ J libw?l t_ipUiij oLisJlj oLjj«w2JI jU LJ^Jl e-L_*«Jl jjk 

<_£jLiJl Lji^Apj t y>j y i\ <j-* L~^> ISUaJ oLJ^U i-U>- _Ls 

4t jjfiL- iiit 4 ki: cs^T is^ j^sf ^ 

.(125 : f UiVl) i<Z>i& ^ & 

JL5j coSlI (22 tj^jJD U? ^ ^ 

i^Lp ^1 JUj i (7 4^v3 4 £i5j ^ d^J^ : J 1 ^" 
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*±* ^s> j§| ^1 Jj—j <. (1) «bljUwl sJbu Ul ^jiSlj Oj-JD lyft ^jiSl» : Jli 
?4)l J U ojJUs i_iL5 : 1 jJLi ^ ^XL^ l)&o Q-li te^i xlil jJj t>»*^ 
: Jli ?Lf< i-ijjij 5jUI ^ dDJJ J^i : I jJli 4 k ^ J & jj aJ ^^ij-i t<ui oJLaj : Jli 

U> (125 : f U;Sli) j££ yLft ot Ifi <yj^ : aJjJj 

ipUl JaI ^ i_jIjP VI <d)l ^J>j) <_jlk>Jl _ r »p JL- Ji j 4 <us lij Vj 

J W^i J-^ ^ jL>~i Vl j^j j o y>«-£Jl : J Lai ?i>- _/»Jl ^s- ^ix» 

^1 Jli j i^^JJl ^ aJI J^u V ^LuJl 4_JLi lLLULS" y^s- JUi ^^J, V j 

J-*^ L< : Jji; lilii j (*^~»Vl J Lw> f^-'Vl &\ J-*^ '■ <j-"Lp 

A^J> y fX-Vl J ^Af J«r ^ (78 4^*- Zr! J) 

5* f> 0 it 

(U- j>- IL^) : ^ L-l yJl *IUp Jlij c IS' Li (Lry^ ULsiQ : ^juJI j wUU%^ Jli j» 
«Jai~J V auI VI aJI % (L>->>- LLw*) :iijLJl ^1 JVSj tJuo aJ __^<ll ^-J (_gl 
■.j^r ^ JL*^ Jli j 4aJlp dJJi eJuS ^ 4*^-^ 4 Ql^s=»^ t<uii J>-.U jl 

:^JL*I>JI oLk* JUj tfj^w VI \SJ . <v V 4^ /j-i^ 

;,LwJl JI Jbwai ol gak-.MU V tiJJl JX^ ^JLto ijji <(^UT 4 U>1^=^ 

Jj^-Ju jl ( ^Ja^j V dUiio t^L-wJl ji ^il ^1 ( ^JaX^j V Uio ^^Lj^ (jjl J Li J 

<ttil Jjv>- ^Jai~j k-ijS" ."^IjjVl Jlij t<uL5 J 4)1 <tLsi-Jb t _ s x?- «uli jLajVlj wU?-jJl 
J jiLSCJl IJLa i^JlaJ 4ul <Uj-v* Ji-» Ijlaj Jlij • L*-Lw^<> Oji^j ol LL-<* ojJlvs 

j jUjVl J j-i ,jp <p!jjuI J <dl«i : Jji aJI (IjUjVI J j-s^j ^p 5J_>i 

..((<txiLUj 4jt^ j J ( _ r J IjV 1<UP "i^J frU^Jl J] J_^wail (j* A£-blal Jlo <(Jl aJ j 

. dJUi Ij-^^j Lt-i (4)1 U^-jj) «jJ*>UJl jj—i:)) L^Lvsi Jlij 

Kj^oLilll o jjL/5» t_^-U* j (^ife) (( jl ^iJl ^yLn^J oLJl S j^j') i_^s-l_s^ ^ j 

. Ls^jI LjjLL« Lt^i o J <ul J^>l 
ajjUJI ax^-u jij _ ajIjl^JI aJ <uj| jjuj ^ : o j-^^o Lo « J^UaJU i_^L^j j 

.■u> ^ JljjJl X* »jSa (1) 

. 4iw2-» ^ (Jljjil O^i (2) 
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^ Ji^lf 4 Qt^=> 121^ - ^ ^J*i J-L~j <^^l 

Jl JjwaJl J jJlj t j-UaJl t^^^iJl jjw' ^ < 4~ vl - s " J (*^~ : f" 

^jbU cijUJl ci^UJl jk; ^ UJu tdULtli iJ*>U L. Ji" J^JL, *U-JJ ^yJJI 

.(ft) 4)i vi v ^1 j^i 

:<jisj3ll c£jL*Jt J&MiJt ^ItftJ »UkJI 

J» j jJm o jJ^ tiVl ^L~^ ^ ^LJS Ju_)j Uj 4dLx5^ jJJsj (^jl* o^Uj I kU*J 

_. ^15 

<SCw jJiij (bk 10 x 5.2) 

,<£a (_JjJjJ| s- J^>tJ I J iliii ^ OjJ-<Jl ^ Jls-Ij Jl yd\ ^.la.x ^jX^v^o X* £jj^J! 

^ o ^Soj :(The Lower Atmosphere) ^ jbU ^jUJl ti!>UJI ^jLLJl j^2JI _ : Vjt 

I jjL^jJLi' 90 j 70 <lSL>_o< qjI jj^ij t(The Homosphere) ^b^^Jl Jl la : II 

:(The Troposphere) ^-^1 JUaJ j-ikJl Jlk :5^l ol^Jdl JlkJ (1) 

J| •* Xlooj t5j-iL^ ^^ijVl ^j—o'ilj t iJ.Li>...J| ^JwJl8 (jUaj j-*> J 

ol jXx> jLS 8 j 6 ^ U Jl aSLo^i t ysi b^>j 1 1-1 jX~*V! Ja^- J I jLS 1 7 Jl 1 6 ^UJ jl 

Ja^ Jl ^ys jjJl Ja Ja^- (j J <*5Cwi i^ibioj i ol jX« J^ o j-Lp J| J^2j Jii j i j^.lg.S.l! (j J 
JaJ«_yaJl jJsl-L« jj C->l jJU« j-L? Aji^^JI Oji L° Jl J-^-S^Lj 1 4jj^>Jl Lgij J» (wS">Lc>-Lj 
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wfc&atlj (ji jVb hj-.nl! (^jlAJI uiMJuJI IfM uiltu ^111 JJaill J^jj jiou j (137) JSLi 

^y> l j-^dJl j»Lal Iaj^s*^ <J_^>- ij^Ji^ <-^JJ^ J^^i <3 j-^Jl el>ej LoJCwo f-lj^Jl iliJ3 
<L>[kS\ jLJl jt->-l UjJ i^jixJuJl frlj^Jl J^S t _ s ia~ 3i5li ^j-^ (^dJ ^1 i— > J>->\ 

t(%66) ^jbU i^jUJ! ^"^UJl LLx5 € _^5JLS JLkJl IJl* , Ajj .(The Jet Stream) 

(_£ jt-^L 45 J ^JtaJl jtf i.ifll C-J>tJ ^TJ^ L^l (J*^ (-^ a ~*' J^»JI 

Lji; <_$j>Jl JaJwiil ^Jl v iai-^Ji ^^Lil dJJij (The Tropopause) 

tc_^>t-«Jl jj^jj tjj^aj^l J-^LaJI *L«Jl jL>tj i^aISo <jjlkj j_» (JLkjj 
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(j^JL %0.93 O^r-jVlj ^((^JL %21 L^) ll ^»^jSf!j (p^JL %78.1 

t*LJl jUo ^ iLXyj ^> iaUsW t(»^»JU %0.03 j^£J! a~~si JLj 

.iaJUJl jUiJl oULa ^y^jj "Jj^rj^" (J~° iLoL>«Jl CjIjUJI (J^kjj OjjjVlj t^jJ^lj 

:(The Stratosphere) jjkJl Jjlk (2) 
17_16 ^LLi jl ^ ^1 (The Tropopause) ^ _^>JI (5 8 <ij-» dr" Jjl< mj 

JLkil ^^l-h cl^u^ 34 _33 

ij^Lo t>° Cy 'j-* ^5* _r*-" ^rj^ ^ c(The Stratopause) 

jij t<uui JUL* ^ji^jl ji-s^Jl t3>> ^^j- 5 -uJ-c-li JJ^ jA*g}\ C^>H 

L>«-~uLJl J ji i*JiSM jJl9 ^L^Lal Jl ( ^jl__ r j>J! ^UjjVI IJla J j2,lyji\ t-^Jl 

<Cw« '^j^r *^ J^~° ( j^*^' C^ 2 *"* 1 ^ J~"~* j-kS' 3 0 j 1 8 ^^pLLjjI ^^j) (jLkJl 

%0.001) v-H f-f^ 1 I^Vj^/i ( The Ozonosphere) jjjjVl (iUaJ 

5UJI 

.^j^l ( _ s i* iL>ilw> SU>Jl cJlSl) ij^— usiJl Jji i«J.Vl Jjj^Jj C^J^j l y>\~aZj>\ l _^s- 

:(The Mesosphere) Ja^^iJ! JUaJl (3) 

30 <5C<w ^jI^jj j^~<Jl IJla tjji I ^j>jJu5' 90 ^1 80 ^Liijl ^Ja~o 

jL^ J50 oU-jJ l!>Mj Jjut*j J-iiJl <3Uaj ^ Sjl jsJl jj^ii^j I (I jlo jLJ 40 j 

i_s j jjt*Jl j (_g jJuJl oJb>- AlP j a ■/? 1 1 C^»«j ^rj^ Jj. ^J-^^ i_s* > ~ ^ij^ ^J^J^ 

^JijJ diL" Sjl j^Jl cJL5' jlj (The Mesopause) /\ Ja— j'Vl ^jJl c5 ^ 
jx>- <^\iu jNl ^> jj^LikJMl J -ki-viSi j^i^vo dJUii' .i>>-L<Jl J j_y2ji!l ^> jl j^ju-Ij 
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:(The Upper Atmosphere) ^J^i ^jUJl o">U)l ^ ^><JI : Uti 

^ ciV^I oIj-Ij^ jJLij c5j Li -' 1 '-i'^Jl p-^a-H ll-Aji 

^jLlil (Jlkj ^ijj*-; I ^yii— Jl |*-~JLll Ll£ i_iilj>oj t O I jJ->iCI I 

L^jU^Ij ^ <jjUJl AjUjiCo olx<^>- tUKi; iJu_p LlJj (The Heterosphere) 

Ji« ^ SjLiiJl oljUJl olji <ti j viUJiS" tiJ_jSdl iwVlj jj^oJJl <UJiil ^ Jj*jL 
t^s-j^uJlj t ^>t~»S'j v yi Ji/> ^ iiJ^Jl cjIjJJI i_)L-r>- ^^Ip pjJ^Jlj ^^-jjJj^fl 
J-^LttJ '^j^* ^tj^ 0^ -r^ c^i J-^ <_r^ V ojl^aJl oL>-jj J-^I_^j 

jjjujl ^ Jl^lj Jil ^ (JLlaJl IJLa Us ^ J-^ij { Js~ ^U^jVl ^ <£y^\ Jai-^Jl 
^J>\ Ji— I ^ L-»> ^Jj^wi (j^^ l-i* iSj^HJ •( .r*"^' jda** <_^) <_£ JajwaJl ^ 

:(The Thermosphere) ^Jl (D 

\1a ^ \j » jl J^»l j (The Thermopause) j*Jl ajf^l lS 

^ U ^ J-*^ ^» Ja*"^" JUaJl ^^Ul ^ jA^Jl C~>J "^rj^ AjUI ^ JjUaJl 

^jiLJj t j>i*S\ ^\s.i ^£ (_5 l^ojl^ {j)jZ*£-j 4jLo ^LdJjj -U* iijXa 500j 227 

ijLojujlj 4jL*j*>Ij jj^j ^jljij ^Lijjl ^1 500 A^P l^Jj-fiJ Sjl j>c]\ i^-ji 

1500 (j^o ^jl Sjl ^a- oL?-ji ^yJj dUS Jj«j yiij j»J t j^J' ^ ti_^* I j-L^ 
.^-o-lJl JfLtJl cj\ j& ^ dJJj ^ tJLkJl 5jL^ i>jX<> 2000 j 

(The Exosphere) ^jUJI JUaiJI (2) 

t«ui Jaj^iJl J^UiJoj (The Isothermal sphere) (t^jl^Jl ^jL^jJI (jUaJ» ^1 UL^-I 
L Js'^fc}\ ( jy£> LgjljL*w4 ^ kL>\S <iy><^ Lgjlji ^ ' '^rr^ oljUJl 
SjSj Ja^ jl (The Critical Elevation) <(^^Jl ^liJjNl* ^1 aJlp jik, ^liJjl Juo 
i(The Exobase) ^j^l ^ i^jUJl (Jlj*3l SJL&Li jl (The Baropause) _j^>J! JaJwiil 
jlkj L> j! LJjJl *U^Jl SjlpUj JUaJVl ,y ^jbU i^jUJl iJ!>UJl IjLj j^JI IJL& -Upj 
JjUid L^J UL^I Js^lJdl j (The Interplanetary Matter) SjLJI ^1 -Jlp 
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^j^l ^ I-V-jvj iwijVl i^SUJl ^ otAijVl l5 Jlp oljJJl liJUJ oljJii 

JjuL (*l^£Jl j^iJ (^I) oljUJl ol ji ,y> jbU t^jUJl ^i">UU ijLJl i jJ^Jl 
.(The Ionosphere) ^Adl (ilk: ^—1 dU-Jl l-U jJikij ul^yQ\j i~^Jl iwSfl 

(5jUJl lJ!>UJI ajL^J ^1 juuJj (The Magnetosphere) ^jbU L? ^JsbJi^J! JUaJ Si 
jlk^> (The Radiation Belts) 4>l*J>)M aV^-SM ^ ^rjj ^iLiiSI ^ ^i!^ 

CjLJ^jVI (j-^^tJ ij>y?- s i\ ojj* ^ j . j . .kail JUL* aJbJLS 5ij (3^ J ji-Vl -k>- -Up 

(oUj^iSLJ^Ij oU^jjJl jLo o^UJJ aJ/VI oLJJIj ^j^&l; <J_p^Jl 
. jX~~Jl lJi» J ji j^S 25000 ^Lijl ^Js- ^jUJl ^jjJl j^^rd ' > >I ^' ^k~» 

SU^IJ 4l4«l>« dud* D^J^ (^ji«Jt ui^t fum& 

:iJUl jkJl ^1 i^jVl sL»JU «cu>lj» ^ (j^j^J t-i*>UJI 
jt^~>J 4j\Jl*o>j ^jjL^^sJI y i»^^LJ k-j>w9 jJ»L>to OjJj L^s ^^LoJl jLJ^n 




jf*^lt C^A? (^^) t J s ' J * 1 
(jijSU yjjUUt ci^Jdl 



. sj 1 jsJ I oL>-ji j laJ» ygj I ia^u jjj i ^j^s^S j V I 

jjJu/aj jl oU>Lijj*yi «JLa JJL« J 0 j-^^i 

^ t>~?-~ ^j^ 1 e^L^ i>* ^v^ 5 u^L^ 



2u*£>jSTl SLflBli W^JI ^Iku (2) 

8848) LpliJjl ^ 4i^j^ ^ ^^^j fj_f~~*S\ dJJi <Jy jLs- 

c S-is j->«-L« oVJ-x-^j la » il . J^jt^S^ j Vl <L~»J J ^ji^jjJu a'. ; ^«JL>j (I j^o 

t^^iilJl <j_jj<^<aJ iiSli Jjjjo^aj (jLkJi IJL* y* ( _ s LLJl ^ (_r~J<-ll oLJtAJ ^5C»jj 

aJlP jJ-^i ,la« .,,?ll ^yiliioN <U*-Xj oJL^s- *U<ipl ^ijUij iSJ^ 

^j^JI la » „tf 11 ^LLkJl ^1 j-p1j (Hypoxia L-~*5j-_>_*) ^^w-^jVl 0 & » > 0 i>\ j&\ 

. (Dysbarism ^jjjL^j) 

: Alalia A-ul^J J^jI^C jrJu ^Luj)fl ^Qbeluil ^Uai (3) 

^ iilli tjjjj53l J_>-~5'1 ,^1-5 ^ j ^j^^Sj^i] {y> ^LiCll jJlaJLj oj|JU>lj 

( J-L>o 0 Jj j^Li tiiJS /' 1 1 <J 1 • jaZmu^I \ I I t 5 j 1 1 1 I ^jj I 

jyj 5 ^JajiJi ol~Jl sJl» Jla ^ OLJVI «Ls»- jv^Jl! 4JUIS' oj4?-l-> Sij^Jl *UajjJl iljj (JJ^ 
^ SJuJl^JI ol^-jtlllj cy-^T^S'j'yi t(_$j^>Jl JaJi ■/? 1 1 yo J iL>Jl ^yiiJl Ji^o 
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^1 J_L^Jlj 

JJb- ^ jLj^l AJtJaJ 

JUL* J_^b L-wJl 




(j^j^J t^j*-*-" t-aVAJI 3^ u^-f C^J^ (139) jSLui 



cJSjJ! ^ ^s~*jj i.*xa <b»-jUJl JjIj^JIj j»^>«JI oljl^il ^ttjhc} <^>^?*j >^jy>j 'A^jU"- 

. ojj j^AJl O^L>- ^ <Uj^Ul <LJaJI t jJL>Jl> >Co>Jljt<J JL»c>Jl J yfi jJL <u~i> 

f-lyg.il I iljj ^b^J <.Aj[^hJi}\ oLS^Jl ^jb>- ^jtAJ i_$j>Li-M o!>UJl SjLj ^ U>l 

i^UiiJl oLS\,_JI J^b JJb- SiU?)fl> ^-^j (.(Portable Life-Support Systems) 

ly^>-\ j <. j^ijli <_£ j>- jfl j J!*-g-^J-! L>-aIj^-I <jli> LgJ ( ^»s~~S' j JjjjxJJ <lj^>6js jiLv2^) 
(j^jLc- «-UaPj Oj^-j k*-yaJl ^ ^S^J ob-jJj t^lj^JJ i—HjjSi 5Jj>-jj fu^l^'y JLvaJl 
^ JSC! JJjLp oljUi j tiJjJl aL^Is <jJb-lj t ^S3lj ^L~~*Ji}\ 4*_JiVl ^ JSC! j Sjl _^>JJ 
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J^^^^^ ^jLtU^^fl ^^^^^1^^ ^^a^t ^^Jfet^sJt 

^j^jjcj 4jLi j->tJl ^r\} -i (3 ji ol jJLS' 4_JL«-l3 1 ^Lijjl oL~j^M jjL>o lil 

y> jAj t e-l lg» yg lij J y-^-v-Sj VI ^,^3;! ^j^AllSl Jjjjw 5 l^Lo SJjJ^> o*>\5l^<J 

LgJ^j t(Hypoxia) ((v^-^-ijSM jj-e < L> jl^JaJl t_Js ^ Uj^^J^lJI 

t(Dysbarism) «^j>Jl Jai^i!! JJL>-» ^ L lS-^Lj <5j?^' Jai-^aJl ^LaiJl o^i« 

^Jj i jj«^jJI jj^ jL-JNl 4j (_^JJl jJ-^aJl ^yJ> j^-d • i5 _/>• V j-l" 5-a t Jc> jJl 

^Ijl^sJIj tOjJ^LlI jl^NL jjj<-1JIj l-L~i 1 i-jlij oblJjtiw-l jJu oUtiJj^Jl diJu 

IwJlaJI ^> o _j_Sn_*J I iSjj^ jL^>Jlj ^A-jjJal i_j_^>tJlj n_iJVlj i L>_£j L-X-.U j jj-iSjJlj 

JLpL^JIj JLvaij^l <U><^Jlj JjIj-^ (_5* 5^5 IJLJ I oljUJl Ijlj dJUiS' 

oLc-Las wLp 1 ./?.*! A^ejii ^yJcsi] ^ ^i^> i^IS tJ-^LL»Jlj jJLvaJl ^ J5C 

J^lij ^^wa^Jl jl$>Jl jL^-ilj tj^JjJlj iwJ^Jl J^i <-_45 u SlijjL ^y^^J ^JIj 
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LJI 



jl j-SJL J-. . .1.-J ^^^Jl Sjj— £_Lk* ^ oLVl cJjJ diJjJ j <. L— J 

I jj-«Tj t^^wJLJl i_j jJ Ij^JuJ Ji LJjJ! ^ I _jJ US' jJ il) y->-y s^-^l 
I»_^Jlpj <u1p iijbj j»Ju- j <d)l ^Jua) jj^-*' * W^' (*^^~ 

,N>* uil^ H ^UJl ^Jl ll« pij£S\ d\j^\ jj+Jj 

^CkJl ^ J^-Vl jAl i^LwAjj i^Uj'VI Ji"l" ioS ayd^Jj 

! ! ! ...^ ^jLc-j ^ jiS' 
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ijj (. Aj jj <_jX/2J 4j Ij J-g-JLJ aSJ*>LJIj p-fcolj jl A^s I ^JJf ^s^- 4^*J j-^i (V-»J^-'lj ' *i 

Oj->l£-<Jl y>Ju jt J^JI IJl* {y> jlj iJj>JIj Jj^N a_sXj">LJ| jL j».frj,Lp H| J>Jl 
4)1 j! ^J^- oUj^SGI oL^M dilJ J^j; ^ ! jjJ ^-§jVU- (1)1 -Uj aJL- jj 4)1 oLL 

i! jU^J ^SUj ">U iJai^J Aiajj^ JI4JJ OS ($|f) <u!j t^JajJl jTjiJl J^l (^Ul (§1) 

cj I jj>>LjtxJ I pJipl j^J t L^Ltt^lj L^^jI j aj_jL«— Jl j^>-^ ^yLjJi Jiij>Jl IJLa j 

U5 tjjJuUJl aj c-jiS' Jiii aK dUa ^ ^jJl ^ j t jUUJI ^_jI^JI I1J 3 _ r $ r Jl 

.AjU^^Lj jjLa J jU^Jl iJlA j\j6 jA> Aj >-jJ^o 

J~i LJjJI ^ 4)1 c-jLL^ 4_,JlSLJI ji! c~I>^L~-li kll* -L-il j dUJU lj_vi ^ 

jl t UUaJL* Aj Jj~> j«J U 4)1; lj5^Jil jjjJJl 4,JJl>*JI (jjJl^-l^iJl jl i— »JjjJl 

^ 3'.,, I j^Ssj jJ t jlaCoj jUj ^ ^r* - ^! f js^J ^-"jj *~^J ^So^-ojj (^^) *j Ijj^ 
aLxJlj >- a 1 1 1 AlSsJj 10L oUI j^o <ui U j ts-U-Jl J_^i ^aW". oil J—JjJl 

l»L«j 4j»_$jVL>- aIj t n $~~\ A>t>- a^j>-Ij^j t^j^Jl aLIa« ^ SjjLSC<JIj 
jTji aJ| JjJl Lo^jj l y ; X^i j pLjVI (♦-j^ tj~ij* jails' !_i5^j jLS' 

^ pjtaLpj J-tLJl J-»l S^jISUJ U-jLv^ L>-a_j^J y^>Jl ^ik« ^ oLVl bJ 

^ LL ^laCJl J>\j6 4)1 ^ _J ^ ajI ( _ s ^w ^ (^) ±j£ 'S. 

l y\& IjjvLkj ^f^ 5 - ' j*-^! _p- J-*^j j»jsaL»>-L) A;i £j jjJL; jl j^XxiNl ( _ 5 Jlp j»^JLf-l j t ?-L»^Jl 

t aS^Lj j Aj Lklv- ^L-o I ^jlf-j t Aiij>- ^1 Jbl Aj jJlS j»Jaj> ^J-P j t Aj ji^-U ^ <U) I ^ Ju 

tfJJu ^ I _jSsJL1 t (j^J Ij i3 LL^L? 4 ^-> ; *" I j Si LoJ L aJ {j~x*J> L>J I a ( _5^ LC ' j 

jlil I j^gj'y j i ^ g ■ I jj>- jA&J jv-AjL^aji Ijj^iSsJj 4 5 j^iL^Jl Ajj ^Jl 

y jLSnj^/ aJjL>i^ ctUa j t j^>-l jj>\3 C-j>«j jJIjj ' SjIj AjJ ^Jl l y& 

! ! ...^» _jJl ^jVl JaI iJLp JU- ja U5 p-aaLp j ^.^iJu^ j ^-fj -1* y 



wis t ^JUj^iC!l (^j^M ^JU O jSj i^UX^Ml ^-IjjuI i_jy>- «_J» 0 j5 ^y> f-P ji\ J*J 

t j^-fii-f j p_*oLpj v^^wJLJlj jliSJl ^ ^^jlSCJl JU>J jj_^vaxJlj 'Lww^jJl ^Ulo J Lojj 

^ Jjbjw jji Jlp _ oTjiJl oil J_> i^Lv «-(_y>u US' _ o*L>- Ji U-§^pLv« jl Ml 

"^S-JJJ tipLwaJl JU_?- J jlk«Jl JU-SJlj tiJjiCJl 4Xi>JJ Jj-«_jj|j tiwoJbJl 4ijJl 
-C^SC^j <ul*j j^SJl iJla £Ju! (_^JLJ 1 JUJl 4)1 jA uT^I jt» U» j^-ycJl 

(aJ-p 4»}L*j till cj\ jLs?) 

J JjU-l i_sj^j . (^Hj) ol_oU~ Jl JL>- J-j ^ L<J_voj t^y^-jJL *y j^o jlS" 

: JUl ^1 Jp ^,^\ 

♦Ji^ ^3^^ a^tUJ! (1) 

jl JlS"jj U_o . 4?;Ulit ^ t,C bZdi : f|g j>Jl J^S J oijj Ji j 

jLu Jl jl U c~J Jiii Jl ^LJl JLijy jlS' L>_> LpI y c~~ J *L_~Jl 

. aJ JjMjJJ ^xii i_ )|^j| (Jj^-U ^p M} <d j-i*i> <-^£>vi 

^JJI tijJuJl jJLJl dUS ^ iU">Uwlj tdJLUils ii^>U L. : ^ 1 2JJ pL-J|_> 

j ^ J ^ ^ U (JS" LU-C-J . ^ I ^J- I Jy> <ui to jJiC L»*jjj J) ji c I _y 

*LJuJl -Jj.il ti-Ulj tjjiJl ^jJ-xj «-U^ol_j i^jUJl Uri^ ^ l*J-; isUaJlj SiLJl 
^-o ^iS'l <U3 I j^u- j wJiVl ^J-* jwi j jAj> <_aJ 1 24 J jJj>- ^ La jJai ( kJl ; j i>Lj 

jl (^LL!l t_Jji jl) (<JLJ| <5w) J jj«^JI Uj ^><^ jLto! ^ 5 y>*j> 0 jJ-« l_iJl 

(3^i jjiClj t b.»>».>t5' j_»Jlo U^»JL« ,_Jl_p- *LJjJI i J^\j (^y^JJl (JjjiaJl) 

^uil Ml IfJL^M il^ Jl ^L-lVl dJi 

jL->tAj| Ju«j cj j->ixj| ^^xJ I aSLUIj SjUJI ^jJx>ww <cJu p-Lh-wJI jl I y>-j^ c-^J wlij 

^ AlJwJl isLkil jj-vf i—ikit-a j tj^SJl o^Lo J5 j^vij jL? (_$JJlj) Jj"ifl ^j-Ol ^->Jl 

jl jJtS\ I -> i vaj L^S" J-iiJl ^1 jJl <LL>- j_>tj JJwP dJJi j (j» j-Jl 4jL>-jI 

j^jO ( j^J*>L 0 j^LjJI ^JIjJSmJ jXiJ 3 j_wO lJL>J_>- Jj dJJS jl j J-Sjl C-l_oJ_P J-LijJ t jVJjiJlll 

jy~0 (_iixit4 j AjjU cJ jJ>cJ JjVl ^ _j5Jl ^>Jl dUS jb>wij) -Up j Jil ^yLc- (j^Jl 

ijjJl J oJl>-I j,-) t jjisJl ix-™i jL>-J-!l iijLft 4jL><_w» Jl <ui ijjji^JI iiUaJl 

oLijj^ij SiLJl ol^™?- c^j'j^' jjljJl ^ i!L>- J| cJ-vfj ^ijjJL) i—aiSCJlj 
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i (Deuterium pjyjjjjl) gjzyj] j! J^aiJl ^>-jjJui\ <_£ jJ l y^_ cJSiU Uaj tiilkJl 

jtJ l^jJ^Jlj ^p-jjJoMl j U {j^jyu> ^jj j ,,^ > .>C- l_jL>-M *JJ-Ul J 
OjiGl *U-j! ,^1 <jL>-jJl 4->U<-^ ^ O^-llJl ^1 iSLUl oL>lji 4_la— 

^ L^Jli L^i^oj l^ASi jj> -bj^JI ^yU- ApLw SJjJJ. oUIji ^ L^J oLJl jjJuj 




0to j V »Ua ^Jb UuSLaua j <»U*uJf ialta JbwM _j j jiJ 5 jJ*o (140) JSuii 
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Ijlp l _J^e- i_Ji*j iii-JUr^ oljl* IgiSLij iajUU i«Jj Jtjk ( _ ? Lp SjUL a~Lj Lg^SGj 

Ujj^a i—ibs^j aJ^SOI oU-ibU JsLa jUL^I ^> <. iJuall a I j^Jl ^ 5jiU oUUj i *LJI 
^1 y j jSOl jl f-^UJl jJl i_-j-Jl (Ills' JuJj .o jSCl oL> i_ibi^> ^ 

iijjb ilSCN j>. L^k- ^ ^LijVl £> <_^jbU tijUJl (J">UJI Jai--iJ ^jJcJI ^Id! 

^LS wiJl Jbu 

t LgjUjSl>- jA Lf>Ja-^ t-jjiJU ^jbU (^jUJl ei^jJl iiliS S^Lj i_jL^I ,y*j 

__ r ~Pj t L^j j-Ls i^Ji pLjI L§i_^- ^ j^jjSsJl J_^lSlj 
oJlpUj tiJ^SGl <jjL>«JI ajL^-JU ivs^jVl cjljUJl liDu cJalx>-l Ji j Lgj-rlg.^ ( _ ? L* Ja-ijJ 
j! ja^U ^^aiLu; ^jill AiiliSL. L^> ia-^^Jl (^jUJl i_s*>UJL JiLi>-Vl ( _ s ic <j^>j^l ^ri^^r 
^jjJj j^S^I pU-jI bUJ ^1 ^Jj^l i;L>*~Jl iiliS (_$jL_jo LS i>- L^xp •Jj'-JL; 

tiiUaJlj SiUJl sbbJ <.^£s>*a s-Lj *L^JI jl a£jJU>JI oL^lj-Ul CJ^jl Jjia tiJJS ( _ j )lpj .LjJ 

wjsJI J_J jt-jj-SJl oT yUl oJ-SI Lo jjbj <, <ui ^xi; v'jh' Jij-^ ij-^ y* 3 "' ilr^-H 

tjJUJl -Ull ^*^S j> (Hj^l oT^I jl JJU* oiLf>i 4- • • 

aL^jj AjLjI j^J^SOl jljiJl Jjjlj (."Ujjij "CUkiC^ j <uJlxj o _^SCJl I JL» ^Jul ^-Ui 

l>* J (_^J^' ^ ^ J-~* ^.J^ iJ^ kL>J <<JajL>o J-^jo j 

jl Jj>-I j ^s- IsL^l j jj *>UiLS UIj Llai?- Ui jjL>^j (iujjJl iiJJl) <u>-j <AJ ( _ r ~ij c I4-JU 1 

. 4)1 i_jbS ^ jU>P^! iwJl jj- jjif-l Jaa>Jl t Jb»! j (j j>- (j^liSJl 

s 2Uj^l 4jjUc^I 2bfc4ll (2) 

*i j jS3l j»L-^-V I SS j>- jl L-hAp O^j -lis <. i j>Cj> (. atew'.a Ja^ ^ jv~^Jl 1 5J<J 

4iUaJ| j SiLJI jLlli'y I jiaJ c-Lj>o^I ^» LgJ Jb N Jj 1 4^Jil^i is ^ j jSsj jl ^v^SCw 

i;^«JaLJt<Jl UwJl j t (Ailx^jl LgJlSwL) o^UJl ^oiL*- ^ JS^ ^Ijj ' j _?S3l (JS ^ 

AXhS C~«Jip U^> (JiU |v-~^>- (J^ tjjS^I ^ ^»L->-Vl aS^ i ^Js- t(Ujj^» iJlo) iiliaJJ 
( _ ? Lc AJ _^S3l ix^Vl 1 _ s Xj- j tij>^ jk>- ^ j ^SGl ^ji ii ^^Jl <uSUj N cJs-Uaj jl 
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olJjJjj-Jl JJL« oiLJJ S-JjSfl oL_JJl ^ <jjj>dj j-»waJl ^ LgJjjlib ^Lxj 

(5 jS jLiil ji^ dil-iSj toj_j5i i_jL-jI ^ cJlS" jt-Ji*- jj» Lfp-L/s Uj (JiaJl a^JI** 

i>jUl AjjS^JI (oijUaJl jl oJuUl) ixiljJl i^^Jlj a^SUJI <_5 y ^ |*Ja*Jl jJUJl 

oUyJlj t*L~Jl ^\ jA J5 I4J ^ y>c2 ^jS\ oljlJuJl ^jJl j-*> J^iil V-*-* 1 dr* 

JS jJl j (jaiJl aJL*) ^JiJl jU^Vl dUS 

ji cu^J ixilj dJJJu l$xb>->- j tiisL* 55 j>~ SiUa j jiCJl a^~J ^1 ilLkuJl 

t^yj^Jl jU^ij^l dUS ^P i>jUJl SijUaJl SyJlj t Akjl _^JI i_jisb^Jl a j£ Ljfc ( ^ ; l v s)jUlo 

jjJu l.frl »■>- L>5 ; jl j^JUjLj <UX>wj Jc> Aj^ta a£ 1^*9 ij ^>tXj Lg_L>c>oj i. Lgjljlj^ 

.L*^J f-Lfc*Jlj jj^sjVl (^Uj) i^Jjj ji teJJL>t« olpj-»j UjjUt*o J jj- 

jt_^>Li jjJLaJ j^-vi^J L^jljl-Ui ^ j bbj_jb>t» Jy- AjjLw«-JI O^jj^J 

ajU>^ aJL^j Jj=-I ^ ^^Lp L^JiiLo oii^o aJj |»l ^r'Vl oU L> ^'s ol j J^— - 
tjy<Jl aSLUj 5^U J5 ^JJI ^IjiijNI ^»^>JI jUxil j>p c-^J ^1 J>^>\ oU-JJI 
^ly^Jl cJl^ aii dUi Jlpj <.AJj£)l oULi^lj jUJIj oljUJl y> 5AsU oU5 a^jL' 
oJIS"j iaJUJI _^Jl ^ olj^Jl olx*j U^=- ^1 _ JLlJl J™- ^^Lp _ a^Ijcj^I 
aJIjjo^I ^IjSGI oJLaj t <JjSf 1 Jlp) aJUJ! ^jSfl ^-i^ (^Lo aJIj^MI L^jI 
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(J">Usl iwU-p ^jJ 3*51 iJ^~j j I a-Oj ^y>- J_p- LgJ^a J50 5^Jj><l» oljlJ-» ^ 

^yo J y- j\ (. LgJ_p- 5iJj>«^i CjIjI-Lo ^jJJ (j^jMl pLuAaJI <— 51 _y J A~» ; ./? ! I jLajVl 

Jul^^J A^ita ^jjl Jl« ^yj i u J>j s )}\ a^jSU- ^yj o*>ts)ll 5 cS_^ 

^yssi^j A^jSlI iuiUJl CUil5 Uj lifjJl y> j^-x^ j^S A*i.i ^1 j^~>JIj I4XP 

ApUjjI ^JCo _^J*Xj f-UiiJl ^1 £jSyd\ AP^ jU t^jVl ^Ja^ ^P ^Lsjj^I SjIj^j 

^Ji\ V^a jJJaXaJl j»-»j>tJJ ^^j^fl i_jju>- Syi Ai^LxJl 1?. tc^jSCIl dUS ^rj? <3^i 

j*-«pJI aJ jjJj (_^JiJ! (_$ jl~~Jl Ja-^i t>5C»j (aip^o (^1) |»-~>Jl dUJL! ioljJl o _^iJl j f-Lsiill 
^jL>- ^yJj aJL^jI l _ 5 ^-=>- jl a_ww^>_Jl!I ap j_*j>«_«JI j»ljj>-l ya La j^p J y>- j\ i l ^i>j y l\ Jj->- 

.aSCU jj-b j^51 j~*>\ ^ Jji-jJ I LaL»j 4^~.<*J*] I APj^>wJl 

tij-* tir 4 ^ fj^r <i^M ^ A-wijVl A^oiUJl c5 Ip Lgj i_JJcJl ^SUj ap^ Jilj 




J^JUI jjjjje i Isfcliy jlpjl JUba j4JM *uy JI^J Sjj*a (141) 
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(j] 5-jiL?J! jj> 0}b)li io^-.)) l _ r «-~J jj5Gl J I l4^kv* 

^_~j>JI J.Li' ^^Jlp Jl^jlxJ 1»_»IjJlSj <.*U__JI ^Jl d oiiljJl Sj-aJIj ia^j'VI i_oiUJl 

J y- jlwLo ^ jljjJ-II J? jt-v~>Jl IJl-j jU^jbcuJl jljjJiM oIjLa lili^j LjJJ^j tii^xJuJl 
^ Ijjjjs^ i-LL5i iixS" (^jL~J jj^J^I cJ^p" j'-*-* L. ^ ioj!>Ul SijtkJl 

.(I^JS- JJ-b ^AJl p*Jlj ^jVt t£jS> 

^ ii y*dl ^1 t, Ja^i L-« ioiUJLj <d iolaJl jiJl y JiCj ^» j£j>*a _ -diiS' cJli" 

'.^Ul _^>«Ji liJJij »^<Jl Vj^' ?A;AsJl 

(i4 ^ J3i ^: ^ ^ i> a> 

^iiL ^ j a^i ^ 5 jJH\ \ m ^ ^ (2) 

:(5 roJbjJJl) t 1 ^^ W 

:(2 :p) <i^t J^5I S»J 

' ^ ^ j^J ^ i^d SL^j aSi oi5 o1 (4) 

(33 

^ ^ ^ & ig^f /} 4 J6% <32» ji> (5) 

.(4 T^p oy**> «aiij 

(4 t3 r^jUJI) 4CP ^ 



:2qJIjJI Sujbfcc^l 2bwJUi (3) 

DLJ^I Igiyu jj ^*»- lS>^' <_Ar^' -Uj-ixJl IJ14J jLJ^fl l-^juj 

I ^ -bli dJJi jLj)M 




jl^l ^SjIs «E3j C**>> s * s 5j>us (142) JSLu 
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t _i v 2jo <u^> j£>j <J J \ijJo^> ^ysj S l\ J* jlg-Jl <U9 J-?<~! (_^JU 1 ^Jj><J I (1)15 B^J 

iub aS j>- J jlSj I jZa jLS ^jXjLoj A^w> Jj I ( _ f ~«-JLU 4j>-l j^Jl 'twijV I o ^SsJl <L^-Lv~a 

jjj Lg-o-*j ^jJl AxJaJl ilLw JJLyi bJ o~j>«-^jI tioj-^ Oj^Jj j-Jt* ^^jL; jj^-Jl 
jljjj ^ (j^j'Vl ^Ja~- Jp (J j>-\ Jl <kaj jl ^^L^L LgJ LaXj*^ Ujl yc^\ ^-i^j t jl^Jl 
^jL>- tj ji^Jl j»*>Ui Lp <_^>«j iLS iaJaJl tiJULj jl U j t [j>>jy*-» J y ,_yijVl 

LiJ 'uJJi cuLajIj tjLgjJl o ^JlwJI ^JJJl ISli ijLgJl J <j**jj Lu^jl ijJj>- 

^jJc] l> Jj LLj I j V I ' J_*2jilJ j I ^ <U-5 jJ I Aa.\i\ \ idilj C-S^ j>Z j i j jS\J I <uJJij 

JLUI *>JI Jp jl^Jl Jb*J jU dUS Jpj .<1S ojS3l jdl SJULiJl iJJiJl diL" ^ 

jjjJl I «Lg-) ( ^>«-Jl ^ a ~*' <■£ J"™"* ^ J"* J~° CS"^ t -^-«-*~;) (_^J^ L^j^' i 9 tAi<J I £y> 

{j» *y>^\ lJi_ai J '•Ij-Jl oLi j~»a>j .iL*Jl J-p <Sj^ ^-g-r*-^ i/^^ 

jl£> V ( _ 5 x^- f-Lajj^L ^^luJ <uiLt5" jlj t L™J SJLp Jilts' <tJ ^jbU t^jLiJl eJ^>UJl 
^^ajSfl 7*-^" (3 J-* (j-* ^-*^r~^ c5^' jW-*-^ 1 — J ' c ''-r§-!J e-LJl jL>^; ^™^> <>\j <• iijJu 

Jl*j j»J-* sjL^jI O f-L«^Jl >uJL9 t 4jL*j<jjIj i_jjJL LgJ il)L~j^l 

jLgJl JjlkJ lj J-jS- JjIj VI f-UiiJl iljj i—iLys! U* jJb (jj^-j-LJl *AS" j 1 4JI 

A-jT j-SJl 5j^I tj**^ AjjJ^Ml Jl <aJj y" Oj£j jl iL?o Uj I o j^Jl ioJLU Jl 
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yjjliJI ^UUI ^ jl^UI £Lb SSj (143) JiA 



:2bul jj| ajjuc^i (4) 

ISI £>LJ)M Ot <>~h 'O^JI 2L.LgJ ,_JI 

^^.^Jl J^L j! <JuLlJl j jSJl i-JJi JtS'jJ ^1 jj^SM j^j .sL-LUl J j-» ^ jjL»u V Uj 
j\ ^rjJ (j jd- 4 V *j' y^' ^^j- 5 (^^r" 

i.f- Lff Ji^J\ JUaJl '-ij^ esJUl J Jail ^jUJl l^Stkj ^ VI j-U-aj Mi ^-T*"" (j^a-Jl 

a jiCJl ^ a -s ^ J t^jbU t^jUJl o">U«-!l (>« <J-«-Jl *j^l yi JJ^I iSy. V J 
«d_ji ■£ >5 i-Jl 4jUj«jjIj <wiil JJs jj^o Jjjl (_jJlSI oUni^^i i^^JLlJ 4i>-lj^Jl ^L^sjVl 

*^ 0 i> S S 

. ^r-^Jl ^ JO yd I ^1 ^ ^ V* 3 ' >*J 

:2uuiiyi 2Ujbtfiyi 2bt*l)l (5) 

dy> ^ till jj jLfJl <UM-i-! SJj-tJl ii Jl ,JI jj^jLoj^Jl (j^jVl ejLil ^^ijj 

750.000 l\= jLS 150.000.000/^ J^ 200 ^jL-J Lgj! U ^A;V ^^-iJlj 
Li^i (_^jl_^j V I ^-yflJl jj5Jl iJjJLaJl f-j^Jl Jii ' i yg t ^1 L*Lu^j liU iLj^aJ 
• ife (3*^1 ^^^i js~l ^»Ia<> ^ j^l ^i!l <u^iJl bjk j t SJl 

(37 : ^O^il^ (J* li^ A> ^J J^l" 



iSUis- j ^j^l JJ J£ iJJs L^jjJu jL^Jl ^-L-Jj SjjjJl dLbjj tj^Jl diii 
(29 .27 :oUjUI) 



iji ilPI ^1 &U- JbA ^ 



JJ J*j>- Ji (_JU: -oil jl ^j^"-*-; 4*l»-Jl <_J-£ JUU cAMj^ ,y ^.^-H j 

^) ^jVl JJ iJJaj Js-ajl j»t>UiNl j»jb j^i KU'^Uil SJ-i ^ ilj-Jl eiiJU- e-L-Jl 

tf«-*j ^1 2iJ Jl JlJaJl dibo ^jVl ^ J^jl jl (Jr^' lS^' iyvSjVl • j^' *-ivaJ 

<_£l ^Lj^> gyJJj^ : IH Ai-^J ( ( _ r w< i -iJJ <ts-l_j^Jl (j^jS/l i-i^aJ ^i) jLfJl jy 

Ua *tiJJlj jjJL ^y>j^\ j 

J-* J - (J- 5 **-^ jt-^s t ^- J, - < J' 1^-* ^JHJ '■Lo—Jl 'tJJsi lijLc- o j^Jl (_?*rd ^-*^ri 

i$J& \\ * ijt lij jftij * lij * <£? 3 ^3lj^ 

.(4.1 : tr ^-sJl) 

{j* LgJ ^jJjiLl^J! (j-^—i L>-Sl iJi?- a^^Ij ^^^JiJl J>«^ t^JUl j-a jLgjJl jl ^1 

» ot j j^j til i—jIiS' ^ ^^olxJl jU^Nl cjU«J (_j Jj^J oJjt. j i^jSfl jlSw 

^jVi ji^J (ilk; jjU- o_^i olj i^jVi ji^j ^ jjJi ^ ^ Ni ^ ^ ^^iJi 

Li>Jj jW^I ^ 'LLaJI ^ <j jl Oj ^ lSjW^' JUaJl lj-* jlj tjj^b ^»!AJs 

— <- ^ * >* 

J^ ^ij c<GljLSI ^ 5jUI J5 t-u'Ll ^ 4jI J5 tSjJ ^l y yl JJ^ lj>^ 
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$\ xx. "#X 'Jffr, j|! Ss^ (22) 

j£*~>J !A-^23 l ytyj . */ya?* jW' uLorJ H j 

||| (12 ^tL^ 

jl^Jl j JJJI Jj<^- 4jL f|g L.j U ^Ju 4^531 ajS/I oIa ^ 
^JLjj kGjJJ 5i*>U=> ^j-Lt J-iu Sj-j—^Jl iJjiCJI 4jLI ^ 

..L^S^- LJlp IjilS UJU^- U^J 
tJU^ :^1 4c^l ^J* : J^" *iy ^ oL Jj^Jl Jl 

4 ^UJJaJl diij 4jUv5 ^ llL>c>- j _ UJi» _ <U)I oLI {j* AjI jJ>>j t JJJl 
J ji y>^ \ L^_i jUaj)/I ^^Ip (j^-J 5^^^ C jLgjJI ^ ^yJI) ^jVI 

aLLlJ! tj£3j '.Lf^ j-^td j^' jW-^' • l t j j^' 
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.iLU^Jl Jiij UV.> Jl>-! iio^Jl 5 t: ^JjJl jpl£>Jl j^o JuJuJ! t-iJi^ 

j^Ju }j« a ?> jU^' y <_5^^ J t < J-JUl 4jT U«-a JlS ^Lxj <ul (jl 4-»j^SGl (j^aj £=-s^>l _yi 

i j-UJJ j t jLgJl *L5l (ijjJl 5" ^yi-Jl j t <o> J-v2-«Jl *Ucl>V jl^JJ jjtll 

^-L^-l jl^Jlj JJJ ^ < " )jJL ^ '^ ljL ^Vl ^ jH? 'i>V^ -bJ^J 

LJlp ( ^ r *j <iJJjJ j t I4J ^jjUI j k±j|Ju>-^/l i>ubu ( _ ? Le- <JjAi i_iS jIjj 'jyjJl JJj-»-2 oLJ^I 

£^L~i V ^JJl jjjJI j^l ^ ^1 j£J U^tflj UJ-> St-^i: ^Vl J-.w3.ad I diJS 

ol~JVl 

U_& jU>J1j J^' ^ OCr-**-" t>° <Uj^£JI 4jVI »>i* l?* 

C~s^ tilllS" ^Sfl 0^ lijj ^ ' j**^ ls* Js^' ^ iUjkljIi 

? ^ UK L^IJ ^jSfl Jjp- Usli Jljj M SjT 

f-^^i y>j&\ l^S : JLi «ui (U^xp (_^Ujj ajU.^ ,y, A I Ju* 

^^j* jl^Bi Vx^rjY <.<ui (_siJl JJJI 4jI j^a jl : JU (_$JL!l (4)1 <U^j) 

SJjJLp obi jljiJl siJLs- ^JJl (JjUJl iLJa ojLtl 

.jtJjtJI ijUl j^xJl 



J5 i_i jjvJ t jLjJJ 5jT j^JI ^ J*?- U5 i JJJ aJ ^*>UaJl ^ Jjc>- JUT 4ili i^Uijj 

JiJ (^Jlil (4)1 <U^>) Jjl (j»J l<J-£ 4JUI (jf <CjU 

.jlgJl ^J^j 'J^' jW^L? Js^' bl :a3^s (<Jlp 4)1 Ia^j) j~S 4)lJ-p 4Xp 

: fff J^xJI J ji £-* l-i-A <-ji^ : (_JUl Jlj-~Jl (j-aJJl ,_JI j- 5 ^ ^* j 

a^JLU ^ JJJI h\ oJl5 ?jL^I *UL UL jjji u& j % 1^3^ 

?5JIj Jljj*y iJJaJl dUb Ov>^> <— i^i 
obi jLoJl j JJJI j» ... : -w^ 1° ^5 ^Jill (4il <u^jj) J*>UaJl t_^>-U^ ^^i* j t(_g j\ 

I y> Jia*Jl "djJb^/j iaJj~lj S ^ JUJI <^2J ^/ CpjJl ^j^Jl SSjj jL-iJ jtj^ OllojS' 

LLS' 4JL JJJI 2jIj La ij-^-LJl jj>=_Jl Ui ijlgJlj JJJI Lib J-«-*i ^ iSJls-Ij 
j <.*LJ.Vl LjJ ls a>^ jd\ JJJI ULt _ 4j i j_^iJl of - jJ-*I 4ilj _ jJ-j ^jUjJI 
*L^-^I 25 t jUjJl * _>J> (_Jl (j-^ li| y*j> JJJI O LSo ..^-LJ.Vl j olS" j^xJl LjJ 
.((jUaj'bAJ aJ J5 ^i-l£L> (jjJt) >j-^JL j-^> ^li jWjJl LJlSj <. s^L-iV I _« 

(f-lj— ^1 sj_^- 0 j-Ip iJlill Jj^I) Uo-Uaj l y>^> { J^\ iojjiGl iJljiJl ij^l SJVi j^fi! 
4jT Lwj t frLviJl dUi j-U<a>i ( j^o«iJl jl t f-Ui' jJl oj^j ^jk jLJl AjT jLi Jli ■ {y> jt-fUi 
^^-iJl i«-il Jsji^j ^fl ^ N (^JJl Aj>Ji^ iJJii jlwjl ^>iJl ^ jl toJJi ^ JJJI 

J_^iJl ^1 j^jj-J^JI (j^Ajj dlJi Jii j t^JJiJl j^ijtJl ^lg..Jl dili Lj^liUjlj t*Ji* 

t ^».».>t.l 15 LaL«J 4j|Jb l~wg ° tojl^sjl Ju-Ui ^jCJ^j> l^-^J* ^aIj- «-Ju ^ JU\^s-Lj 
^jJs j _aJ_a j _aJ-^ O ^J-* 735 ^1 jj>tj ojwtLj I j-oJLS I 5Jll5o t JjjJ I j V I ^jj Lj ^ j 

JL>Jli <.<GlJu L-§J-« U^J 0_ai^J ol <cSi<J *y (^J^' 0-° 1 /80 L^'j^ 5 " 
SjJlIJI) ^y^oJui] ~a\s£ ^y> %8 ^j£- J^j M L»^»J 0_»^j ^ ^jU-^Jl 2Jc5J ^i^l 

o j _jJ-« 160 <ct5 JiJ j I |»-?«JJ N I 1 (jjls o j~L o o 0 jJl« ^^i] Lj 
ol iJL5C«| "V Jj>- Lui> 1 jJj 1 jaJLJI Jc5 1— a.*../? ^y^Lo (j- 0 j-* j t 0 jJ^« 0 jJoo 
y^^LS 3 80000) _ l^u, t _ rr «jJl <u^jLS ^jVl <l^J ti^-V L^J ^_l!l j^5o 
Lji'^; ^Jlj tLjjU J5 jJ^3 (_Jl_j i^jUJl Lji!>U iUJb^ j_J I <ljl^ <.(J^jxJl 
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t j jSGl p-L aSJj jlJi^iJ t jliJl J 4)1 cjU ^ jli»Jap ubJ^ jbl jl^Jl j JJJI 

( J5sJj l<U>-ljuJl J j ./? U ^,1?"' -)J| (JiLljl J ^^iXj ^^Jlj tjj-^-^Jlj (J^J^I (j-* (J"^ 

j»LSo-lj Sis ^ dJJi i_»^U«aj Loj ijL^Jlj JJU i_ -j^I <_JUxJlj t 4 ^K ; -^'j j-° 

j_» ^^<Jl jlgjJlj ^JliaxJl J-JJl /^j <— ^Jl JiLjJl jl cT*^ ''"t>H < ^^ 

iiJL^JI Lajj^Hj SL^Jl dill i y>-j AjjI j^JL^i^l j t^j^/l JlP oL>JJ 4»j*AJl Oljjj-^ll 

* j^iil oL5 J dJUJLS - j^^dl 4 ^rk.Jl dUi ^« i_ j^aII c^jUJl L^i*>U- J j ^ I 
s U .*. : V I juJuJl J t r^>^zS\ ^sj iA r:r J>j s }\ oLx^Jl J SL^JU i^j">\Jl 

l^^jj t La^pj ^^Aj^Ij t^j^aJl Jjl^jJIj t^tiillj t^j-uiLiSl JJU 4_Jl~>Jl oLLojJIj 

£j\S j>- Ja... y? L»5 t^^jVl *Lo J^jlJ Lft^ljJ L ^>\j p-U-vJIj jj^jVl pUJI ejjJ 

Li^k>- {j* ^SjJ l4)l (jit) jJioJl J^[j 4k_^U^Jl jJ>^JJ ^UjJl I-jLj-^J ^ dJJji' j^SC>si]| 

jUJlj JaiJl j tLJl Ji* ^til j^Jl o^>- ojiUJl j) j_jj>>^Jl t(i>JL^Jl 

VI SL^JI 

J»LSJI Sibc^V JJJL o-l ^]| Jl 4h..^Jl sLsJl JsUjI ^ dJJi toLJlj 

.UJJI SUJI JsLjSf vJL dUi ^-5^ jf jl^JL 

A^I^JI ^ Jl Ji^J JJJL (^SL~> jl J^ ^L^>o _ JltJl J™>- Jp _ jLJ^li 

^L>-^X^I JlPJ 1 ' J*^' 4-laLli SiLxJL^I JlP "C^xj L»^j ^ j^>\j SiLjJlj 
^ dJJi -uiia^j Uj JUl jlgJl J J-*^ LgXi L £s>- ^JJuJl ol ^U^l— I j tiw^iJl <C^I j 

jl 4jj^>t*Jl oL-ljJiilj aJujJI i-jjUiJIj JLs j t^^jVl J ^i*>\j^ivuVl oLj>-Ijj |»Li 
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jlgjlj j»_^Jl iJUsI jlj <. ( _JjS\ JJJl olfL ^ tJJJl; ^ y j-» jLjNl ^> jj J-s^il 

( jJLpS\ ^J>\ lS-*JiJ ' W^""" ' °JJ**Jl J»Lio (.s^ .^Jd <Us*-A) jU^> 

L5 t jjjJl Sibj (.j»_™>JI i_iL^-o LS Le- <j jjfcjJJ ^1 ^Jlj tO*>L*a_*Jl ^ 

^1 iJl jiJl 41Jl>*}\ aIS liiii .1 y> jli' Ujjj (.J-Uil j ( _ s ^~iJl yjJl ^y> ^Jl <_pjj 

^1 ij^JI JL? <• t-ib^- jl^Jl J^j cLu JJJl J^ Ji (f§) 4)1 jl Ub> 

tSu ^jbU ^JUJI ^i">UJ! ^ ^U>JI ^UJ* dJu_ ^ Ji_pJ_Jl ^Ui^N/l jl l*bj* 
i JJJl ^ L^lp jU-^'-i V^j^l s L^Jl ^L^=" S-sLj Jl <_pjj IjLfi boJUJj 

^-o-^o jjs S d-* L^-jJu tiiij 4jjj>sJ! 4jL*j>tJl oLS-Ji? t^iL<i-^ ^JJL ^j-^* - 

0 j^oJu^ 4^sJu^« CjI_*_Jo 

j \rs\ I j JJJ I ^ (■ ^ t_> ^ I y0\ I t_4v? _jJ I <JJS 0 15 L& j i ii .5 J-J I4J ^y> yCj t yJ 

jlS Ua->l b^j t (10 :jl*jJI) ^rh <-*^-^« O^J^ J 1 ^- 5 ' <J 

(,4^*>Ui| J^o bl JJJl jJ, ^1*2 4)1. Ju*^»j jl ||§ j^Ju- j^Jl j *LJVl j^U- ,_Jl 0 

^ Jlii Jib jlk^l ^ ajI^j ^v-s^ajj 4)1 ,_Jl <^ 4 _ s j^lL jlj 

.(3 :j&0 4C^J 

,_Jj. >j-Jl Lg-i ,j^>^j<Jj ol (j^-o-; L»j iJJaJl Ijj) cr J j^Jl IJL^i 

.(H) 4)1 Nl L^Ju, V ^Jl jj5Jl >U^ Jl ax^. Ji J, t ^Jl 
jjl ^ jLJ)fl 4 ^ jL^J j jJJio JJ Jc=~\ JI ^jJl ^ JjLJI IJjt. ol ^ 

i_ili>t4j j»L2JJ ^^ojjj^i Jg I : .,a i I j iiJu JljJL>oj n^j|j^-Vl ^jjIjj 'tyj^' *^ ' 

ij jJL*J\j J-Jlj^lj ij_^jJl <JlLl^»-i tLijJJj tobL-jJl s^bVj tjL*_*Vl 

JJ ^0 Jb-lj J^J ( _ s 1p ^ Jl jl5 jJi tiJLJ^I ik^J^I ^ dJJi jJ>j to!>L>UJlj 
t *jL^iu~o j I ij-si> U>- j I L^i> Li j^-o-; o I o L^J^f I ^J I? :l>«i I Lo j 0 LpJ I c-^> LLl^ I L» j LgJ j I 

(12 : *I»M) 4v^45 fe^* iA-Si Jij «ji "li^ [JcS . . . ^ 

jl^Jlj JJJl JjLxj (i^Jij J-^iwJl i_^L^ y>j) LL|J ^J-« > 0-*^ '-At' 

Aj^I ^ JjL»Jl <U L^jJu«j j tdJJJb UjUjI j jl j-aJl oUI ^ JUJuJl ^ 

jlgJlj JJJl (^XjJ JjJj^> ^ (^Ij-^)!! ijj^ 12 jvij) I-so-La; (^>J t _^ r =J i 

..f.ij^a^a jL§Jl 4jI ^Uj|j JJJl <>J J>^ ^5 
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*UaiJl 5iLj Juo ^1 jLj)M <6jJu J (^JJl _j c j^£JJ J^LiJl j»*>UkJl ^ ^^Jl ^ 
J jjilll ^1 (j^j^l <5*>lk;l jLJ^fl jl l ^j>- t^p^lJJ <u»-lj_<Jl 

axaUI tS^jb^Jl isUJl ^ ilju>! VI Ia^I_^- 5JLi ^ ^Si*y olj^Jl a£]U- 

y* iJ^Jl ^ilj^Jl jJi>J ^1 

: UL*il oLLi» ^ frlj^Jl ^ftjj SjaUs (1) 
(The Air glow phenomenon in the upper atmosphere) 

(_$j^m^> Jji jJuS' 1000 ^ _^s1 ^1 90 jj> ^JtJ^L 1^_JI (Ionosphere) 

:(The Zodiacal Lights phenomenon) £j^Jl jl^lsy>>U9(2) 

^> js*^S\ ^ jJls^J j : (The Stellar Lights phenomenon) ^ y*il\ *\ yj>\ SytUs (3) 

!» j^J yo j-Uaij : (The Galactic Lights phenomenon) ol >>*JI <>l j-^t SyiUi (4) 
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.J> j^L Jaj^Jl (^jU3l ij^UJl J-yaj ( _ 5 ^>- ol _^>«Jl 3JL<?liJl oliL^Jl ^ Igix^J 

L5 J«JI j*uJI.5ykU» (5) 
(The phenomenon of the Aurora and The Auroral spectra) 

j\ (The Polar Lights) ^LJiJLll UaJ s y»Lk!l 

(The Polar Night's Dawn) 

(The Polar and The 
•jS jSSj Subpolar Regions) 

^j»Jl j^la^-j U«-<J I 

67 (j-ww^-Ja LJ<_«J I 

<.\-ijS->- *->-jz 67 t^/L«_^ 

jIjj'I 4iJfc ^^Ic SjsIp ^ Ulil 

Oj-L)l LfJ_c- i_Jjt_>j) ojjjp 
SJJ. ibj; ^1) 

^^jaii ^yai s^ua Sjja» jv* J-^ ^l>_^ ^.j-^-i Oj-^ ^ 
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*L~Jl ^ jl dJJG ^Jco *^~>- <.L>U- ii^ij l Js-\ Ujl jJI 5JLi c^s^ibJ jlj 1 1 ^S" 

Laj^j 4— 1j j^yJlj lfrLo_~Jl jj-o iJjUoJlj AjjJa^Jl iJljjJl ^jLlvJl (j^So I 4j>- 

aJjSM SJjSJI U-iSl ^LLujN i^-i^S ( _ 5 JiAJl ^iJl Sy&lk djjJ^- *U-UJl j— i^j 

4j<J,! jlJu^l ^Ij i(*L^S3l> a^J, <_$!) ^pjj L*» ^jbU t^jUJl ^i*>UJL 

(iib^> io^r^ ot^J. J-*^ S-iJjtlo-il L^pl^jU 1Jij£S\ 4^J.Vl dJUU ^UaT |»j '^d^j^ 

(j^j^ i_s*iUJl ^ is j>- j*3\ oL^-iJl ^ L* (_yi*Jl L^v^k-; £° 




(3 W 5 jj-ua) (j^m * jiblis jt-^^J (146) JSLui 
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^ ^jbU (^jUJl kJ">UJl aJU^S^I ob^Jl jiSij . ^^j^* cP3d ^ 

r^—L iij^Jl (The Radiation Belts) ^Sj\ h>^\ y> J5 

ik^Jl ^jLl!I jJaJ J^-b ^ Si _p-j-Jl j (The Van Allen's Belts) jli 

.IgJli ^IxJl jk; ^ jlp-I jZ l$>\ US' t (The Ionosphere) Zones) <y> j'Vl 

iolp j _^SGl H*j (The Primary Cosmic Rays) iJjVl v j£> I j 
(The Elementary or The Subatomic SiUl cjIjU 5J _^SUl aJjSM oL~~j>JI azj* 1 _ 5 Lp 
iS^jo j tiJLp iuLj^ o1j>tlJL; ii j^JL» j tisJJl i~&t^u oLw> ^ j (.particles) 

JS" Jl J^J ^ J>lx^JI UJai ^ ^jVl iJjVl iJjSOl iJlVl u^jh. 1936 
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(The Secondary LsJl 
j_J ls -jlJI cosmic Rays) 



(^^thVt ji^uj) ^ it-iilt j^iit jtiojj (148) J5bui 



J_^* L* liUSj ciJ^SOl <UtJ.Vl Cj\^-y> L^3tx> <U>-L- ^^Js Li_J I 

oUj>«-JuJI 1? ./?! t 1 j.<,>...,]g.aJl £j .'."a la'. gJl ^^-oLa ^ ( j^j^AJ (_£jL*Jl <_s*>UJl (^Ij 

t^J^ iSj^ ^i*>UJl ^1 j»J j^j t IJltj+S ^hj^ m^«-J! 

Lg^o iipL^o oL»5 Jwa^ t^j-^JlJl jj^o iJj^l a^J _j5vJ I i*Ji^! ^liJJl Jblji l j ; j>- iijjJl 
l. 3 ^1 ,_^jHJ cJjUJl ui*>UJl ^ LLJI olL-kJl ^ £U-J}M Juljiij (.^jSfl oUJl 

(<~>- J-»Jl) Olj ^JJ ^Jl ^yo Jlf- y jl><£ ^jh]| (jJaj <WsL>- 5 ^oJ_a iSvl^a 

dJJj ^ ^oiajJI ^JUJl ^jbU ^^-JsUJoJl JUt^Jl t(iJLJl) oUj^^xSCJVlj 



-428 



'JUs-aJl Jf jJa^J Ajjlj^ 55>>- <_s* tl^—^^-oJ' W?r^> cs^i y~5 tolpl*J$l 

.^^.-IsljcaJI i j£>jH\ Lff ^ \jn^yj iJjSlil 4*JiVl i]^>J 

(j^^bU cijLiJl i_i*>UJI ^ Si_p-j-Jl SiJjcuJl SjUj>JI jJaJ jf L^JLc- chilli 

^5— ^is LA_»J I (JLkjJlj c^Lx-S^/l i*Jj>-lj 4<oJL*JU-Jl J^jUI (J-!a-j J ' OjjjVl JjUaJ L^Loj) 

^Lj iJ^iCil i«JiSf! cJlS Jui dJJi J^j '(The Proto-Earth) 2LslJ£/tfl l _ r i> J s i\ ^.jL" 
>lj_^i>l tf-lj_gJl y J--- 0 (j-* (_^^ > ' 1 ^' jj-S^-i! kp r -' e . ^ ojJ_«juJI j^jj^-VI jj-JI jiU<2-« 

y>J>S\ Syt>U» Jl*j !>U L^jkjJj IfljUl ^1 tjXS" ^/MJ ^jLiJl <-i!>UJl y 

^^ii" «jUI L4JJ (j*s>jVl «-U-jl Ji" j*iL>-ij »j^Vl dllij ^jJl SI Lfjylj 

eA* £jj&-\ ( _ r i>j!AJ SiJiifcJI 5jLj>J| jJaj dj& -^J -Jc^l <uiii ^jift 

;k* ^"SU'. j L^a AjLiAJ SjJlP^ (jjsLwS ^ J I \jj>- AjLij IjLL ( _£lp Oj :lf~& I i_$^>- (^f^J-^l 

J5 ^ oLpjj ,_^Lxj <U)I ^1 Lu^-U- ^^Jl*- SJlftLi ijj^l oyfcUaJl aXt> JiajJ t^j^l 

^jiJj k^JL?- ^y. aJs^JI jLk^V! y. U (|||) aijU^ ^Ij y^ J£ ^yj cJj 

ly^l "(r^* jft$ lJl^^ J^li "l^>ti t^tC Jl^jf> Jdf 

.(12 0 

ol» i^JLS' 1 4il ^r^Jl -V^' d>~k <J^ 4— «^*JI (JfJl U^J-k j»J ^r* 5 " 

J^ii jl^Jlj JJU! <_bLj (^) Loj LJU y^ dJJi y UMkJlj 



(73 t 71 : (J a^2J0 4© O^CiS 



(73)«j_^j 5i*S 5^ (92)j;*-Jj j^sJI jh^JI jTjUl ^ (JJJI) 

(5)i~^-j i(iLJ) IkLL ol^» (8)^1^ '(JJ) ikiL oJ^-lj o^> j t(JJlSl) ikaJu o ^ 
(I4JU) ^C^ 1 O* SJ ^'-5 'WU) O^Wj 16U) kiJJL ^\y> 

f, 0 — 

L«_>jl Lg_L* a (57) ( ^_ : — j (t-^j-^l ol jJJl ^gi jL^Jl j£s ■> jj dUi-S" 

JiUJl o^jj UjT cdjLfrJ) Jail, olj- (3)^%'j t(jL«jJl) kiL (54)oj— 

.jLgJl ^^otAJ CLs-l j»jJl ids' 

i*ju jlfJl ojUl *Ublj 4 JJJl ojUl y>r^> U-^- ,j^>jVl Jjkl ^^1* -till i«J«Jj 

t^jVl ^^Jlp oL»J! OwoLi^l l» j^j JJJl |>!>U? JjLj V j} <oV ti»ju Ujl«jU 

^Ul JJUJI ^ jT^Jl j! JU> Jju UJLj JU dJUi Ja olj •V Lj )" 

^jlj S!>UaJl J-^i! «uip djlj 4 (j^j^ b cjIj^-~JI jJl>- JJ ^y> L-Uj>j ^^L; V y> 
cO "^1 J* ^1 O 2?>i^ ^J^ 1 Hi U5 jl5 ij^JLJ! 

.(5-3 :r dl) " 4© ^ ^ O" efi 
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<&, u^>J> (23) 



(1 -.j^jHA) 




t laU^oj ^j-^aJLj _ .jail ^j£- - J^-*-* ^ ij"" c~^*i 

t LJjJI ^ oL-J)fl ( _ s Jup t jj_£Ji ^ 4)1 oLI ^ :>_»_*-) ^_~J 
U < _ 5 xJ I j) _ -oil <^jio 4-— i J-*^ o (.y j 

(...J^-^JI j1Ju«jl^1j t JjjJLxJU J-«j«JIj i.JJl>JI ^i^JL 
<u~iJ j»jL IS! e >>-Vl ^ j j i LJjJI ^ «JLli ^jle-j 

jjxJuJ tjj^iJlj J*>L^Jlj ( _ j v'L<uJIj olj^JJl oLJJs> J Uljjk 
*U^JI ^»j^J Vj-*^ lt*^ jjkj 

J\) L^w.j ^JJI jL^JLj ^1 :\<& % jffify (4) 
431 — 



tsjUoj *LJ1 ol^Jaij 4 jUJi«Jl oI*La J±« ^jbU ijjLjJl ci*>UJl ^ LJjJl 4 5 . W II 

.jjjjw y£ ji> *\ j^U 4j _j5^<Jl iiix>e^Jl oljUJl obj^>- j 
jj\ UJ ^J! cult UJ^ Lp l^ki, il ^jSfl JJLj ^1 (5) 

c4^U^> Jlp jJjJI ^iU^JI LfrSLjj ^U-JLj $4 (6) 

.Ub ^JUI JjUJl (JiJl ^i^Jl jiUJl aJNIj 

i>LgJ juJIj tlgU,.,ij IaJl-j ^j^Lj ^ JzH%^ (7) 

. LpJa^< .k—jj La-Ui La j ^ JJ L_j jjj^J I i»i 

.I42JU ^JUlj SJUttl ^JJL, ^1 :4® £j o^¥ (8) 
jUJl iljj t ^iJlj >JI I4J ^ ^ (9) 

.(10 ;9 : cr ^iJl) 4© & JL% 0 US q£> -J^f 

CO U-j 4 Igj j I O . .,(? » ^l! I 4 AjjZd I LojJ I £y> ^ij^j l jJ> jAj ij I ^Zs-uj 

^j^Lxjj iijLj) (>><Jl Jj^d (_s*J ' jr*i 



auI J^-j Jlis (Qp Uliil c**^>l SL 



i_SWl j/j ^) »-g->_>*»i ^-jJJ > ^Vp fJL*JL_9 ejJAXi IQp ^ ■ "J 

.(15 - 11 r^-^JJl) 4® £^ 

(^»!jLJI 4)1 ^ aJip j U_^>j j^U) QiLf <iul ^ ij^5 jp djJu>«x; oL^fl »Iaj 

jJj 1 4x1*3 I j j^J jt^j V j» ^>J I tiLIi i>tJ £^>J I J^»j-j t ULi I La ^Axi 4 ly^ju> j 4jT 

.(23 :*USfl) 4© f*> tM ^ 

2^b>J jj-^-iJl Sjj—i ^ Lg_Jl £jt\s*- A^Jcil j 4J oUV I jj-o 4jI j 



0£juAU Jljli |>t 

.(1 4® ^sk^Moi&g 

J Li j t tgi I .' ( La U^vi j ( _ r ~«_JL! I j) -Ia J ti .' <u*2j U ) ^ ; i5' ^ I j5"i • 
l _ r ^_iJL) 4il ^~J\ : JUj ol j-vaJi j '■ jty: <j->\ <JL5 .-dLS' jLg-Jl (LaU*-^ j) i Satis 

.jL^Jl jA yfcliaJl ( j« k «JLJl f-_j-^j> jV tUjL^Jj 

^ La (lil)» jl SiL>L 4jLwi |»*>^5' ('SULS' <U)I (j^^W 5 ^ ^ ^ • 

. ((^-Jsl \j jJJLjl t j«— Jill Jjo L$J 
ei^j "bU^ <U)I j^~jL» '\**\ ^ (**-"l>" <J **~ ji <ULS' <U)I ^j) JMJaJl ^ *U-j • 

US' tiJj^ 1 AaUUJIj J5t>UJl 
L4J ISU jjJCo j t La!A*Xj l_j jJllil t^Jl y_ olj t (5 i«Ji Jp jA>Jl si.* ^^jIp ^JUo 
^_~Ji!l Jb>J Laj ...^-JajJl JJ^Jl Ljj jl C-J^JU-I til^ta ^ tfj lily UJ 

1 L>- Jji *i I jj^- ^jL" LS >r j i»Lp ^^o-JL) b . . La j ^^^Ji] L ^^s"- j^>J I 
t^tpbJl i_^ju~JI frOjJl cJj O^So sUlJl ^ .^jU-l j 0 ^^uil «iA jjSi L> Jjjl 

. « UlaJ j Sj.^bll oJi j JJ J5l ^Jl (Jl ^r* 1 ^! C*3 j jj^j i_L-^Jl ^ j 

j-LSsJ Lj LgJ I j~->- q-» <— j-j j 4^ LkJ lj o L*j^/ U Laj . g k ' j ^ j-LJ I *-^y> ^ <— j-j 
l^jJlS" ^j>- i j^j <_>L«al L JLSCJl ^0 ^ g ...^j ol ^»-$jIj^s>Ij iS0> jU5C! jljjjj i l _ s ^>U^Jlj 
(_j I _ L4J ^J> 4) I j^~i I Ji j t <cJ L«j ^ -ti JU» ^yl* 4) I <LJ (_yAj t ii LJ I I j y&j <• j 
LgJl jj-l i_9*)Aj^-( j l_a>i j^-j-> iJli t jLj V 1 j ^iJl U-Jip obJLiCj _ ^j^k-lJl 5j_^o< ^ 
^jJuJIj ^ju^JIj Jls-j^Jl <uL>s^ oLS i| t^^JL^j <u«»ib jv^ilj 1 <cUlJu>-_jj ajjJJ JL«jj 
. l_aoJwa_; t yJl . UjjiCJI -£j£> ^ J-^aj ^ A....{jJCj*1\ p-Jx^Jl <L<jL j! LgJ 

.LjjjL Lg^xj iiLJl ^Lj^^JLj 



2uj^Jt 4jSU Wail Cj^jlJI Cy* 




^■'"'■■N ^unitill S j^J^ (^^) 
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4 is J^>o o Uv*wi 1 4) I jjL ol j^c-wj ^ I j U-^j I j t <^ l-b>- !>U Ix! I j t jj^jJ I i— > L™>J 
dJJi ^1 ojLil LS ^y>c^\ jlJ&lj ^-.-iJl SjIjlj ^ Ji*s Oj>SGl fJi^J 

.(2d :^JI) kj © ^ ^ l'# 

.(9 .7:i.UJl) <® ^ o^l £g © ^ ^ © £J ij # 

.4)1 >bS" ^ ^yo-UJl jl>«pyi i_Jl J j^Jlj 
jj-^j (*L r ^Jl) ( _ r »^_jL!l > jl j^JL^L -Lw^SsJl iJl j^Jl oL>M I j-wj-ojj 

JL^Jl jjyj KUiJj JJaJl Jw«j (.jL^Jlj JJJl ^ JS" JiLJ L^»JAx^lj i(j^Jl) 
^ la g I (, ( _ r ^»^Lll ^L«l Lajjj>^ J_p- ^^jMl <jljj.5 ^J^w? i^ljLi| ^ < jL>=_^JI 

j*1p L^Jl Jlv^j j»J L^JuJl ^U^Jl ^» L^j^J 4)1 < j LxS" ^ ( _ r <Jj<Jl jU^Ml t_Jl_^>- 

JUJl jjk -bu L^Jl jt-J j' (ji-r**^' ^ j^' t>° 5 ^>-l^Jl ij-IxJl ^ Ml oLJMl 

La jlaj ^-Lj i_^xL>J I j LiJ I ( j» 0 ' ■^ L *" J- 1 -*^ ^ i_s* ^ Jc^ 0 dr^*^ v0 ~ : *' J 

L^>^ ^Ljj d l y>J^\ j^i jJi ol^ 110^ Jbjj L. ^1) ^ ^L5 1,400,000 
Ja-j^ jJijj (S^ 1,300,000 ^/Ml jJi i-o^ jLS" j^JLiy 142,000 
( jJs Oj^jjj t -'_?^ L d J H _? ;>t ~i jJ-^j j ti_ot$^<Jl ji^j^JJ ^\ y>- 1,4 L^ili^ 

^la... ^^Jlp i^iUJi 0 28 _ptX; l^UjiU- (jj^jVl ills' jji S y> 333,000 
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aSJjJ JaLiiB Z&^l 0 . t «M\ S j^o (150) JSulU 
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frbi ^1 i3 ( _ r ^iJl j! J5jj U-» <5LU ,JLp L^dxS' o 4.6) oUi»Vl 

.(5 1 13 : >U *29 :c,L2) *2 

...4^ m ^ t& Cj £5$ ^ C> : JsUJIj 
.(3 :cila^Vl) 

^^Lil ^pai AiL»^> l^Ja— ^^ip iaJLko i>-jj 6000 L»jS^> ^ iiika 

jLS J£J ^iliw 20 _p*i> jJlL cSjLt- jrj-^ ti^ ' j^f 700,000 _pw SjJi^Jl 

ti ti^iaH 2L d£ 4i lit 3Li O - I f 

:JkJl 

:(The Solar Core) ^--uSJI Sl^J (1) 

SliU Ljl^ LjjJ U j.,r, n-ij 4 ^l* j_L^ 346,000 j^J U ^JaJ £-L_, j 
jJlaj iilU SJiLpo ^LoJlS^I <lJ ^ i(A Great Thermonuclear Reactor) 

<.^y>- JaXwi jUu> ijlwuj^M y*^> J-^j iaiwi C^*J t iilk* 'j^r^' 1 ^ {y> ( _ ? ll_pti 

^Ul j ^«-« ill ^ Lo ^1 ^^JJI Sl^J ^ SiLJl li\lS J! ^jJj U-o 

. (The Solar Radiation Zone) ^U-i)ll JUs; (2) 

JUaJl IJLa ^ SjUJI j « jl;5 325,000 ^1 J^vij ^j^o-^J) Si j^j -^r^j 

ijci! Aljt ^J>s- il jJl ^ A^iuJl iiU» <b tSl jS\ oiU ^ 5jl ^s-j oliS" Jit 

(JUslJI li-ft ijJL>- ^ !>LolS' ( _ 5 ^J9Li^.j J 45G.I i_iJaJl oL?-j^> <LiL ^l J^»^i«J j»j tUL>- 

I S*J.Vl ^ Uj Ajjjil jJl ^iVl ^Jl iwVl dJJu ^ SlJCol 

.f\ C^J UJiSllj UaJjJI ix-iVl) (j^jSfl frj-all **-itj 
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(The Solar Convective Zone) 

L _ r w*^iJ I S I^J ^ i«i J^<J I o I j LxJ I i c jLS 150,000 j 

Sj^il j»j 4jJi^U ^1 <U^i ^ -^-§ : ^ '» y>^~~J> 4Aijb> (JUaJl lj_a> ^1 ^U-iV 1 (JUaJ 
_pnl> UrJ jl i>-ji J ' i_ji£<JI j^X^JJ 0.0 1 (JLkJl lJLa> ^ SiLJl SiliS' 

(The Solar Photosphere) iSSj^iJl i»~»-£JI S^l jl ^t.JJl *j*aJl JUaJ (4) 




QuawUl ^JtaJjJI «-LuiJ ^hjhVi po« j (151) JSLij 
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JLkJl li* cULw jJLLj ioLUJl sjliJ jjUj j-Lp 

ejj>- ( j^j*>L« Oj-JLe- (jJ^J^T y*^. *£* S-iLJI isliSj iAjLlia^ i_sMl 4JU« AjjI y- 

V SI Lw_~J SjjLj axS' I s oL>-lv~o - jj~«-iJl t—ilLS^ j I _ *u.-^a.^J 1 ^JLJLj ^^.j L« ■s^j^ - jj 

{y> oLol jjJ J^l ^j-Lf^ - 4 2 1 \s . a i^-ji 4000 (_£JL«JLj jl Lg-Jjl j-S>- <L>-j.5 iLSlj 

(The Solar Chromosphere) ^....tU iJ^JUl S^Jl jl 3- — *-JiJl jl^Vl JU* (5) 

.^^wtt-iil tijljJl ei*>UJl ^ \*'yr j~*->J *C~»*£«Jl ^u-r^JJ 3x10" ) <J SjUJI 
j>|Jij>»x~oL j I i j^-ilJ ^l^J I i_9 y~£$\ 3JU- ^ Ml LyLJl ^^JiLuJl 4Ja-*l_^ Mj tSi y?«^Jl 

.f-j^^Jl (JUaj i_^>c>J <U£-L-/5 JajLvj 

:(The Solar Spicules Zone) a,,,,,,.^! iil^iVl Jjlk; (6) 

S^^^p ^LsJjl ^1 <L-^-iJl jljJ^fl <jUaJ i»U- ^-jjJjS!! jlp <ui ^iJUj JLk; y^j 
jJlis iS^si 2 jJLp 5j^>-I jJI yC^Jj \S\xj> oUij ^ ^^i* i_sMl 

iV>-^xJl oJl5 La .^^^^AJl Jib- ^^Jip a5^»wJI iJlj-iSfl A~-a ( _ ? Lp 

:(The Solar Corona) ^^JJl (JJsp <JU (7) 

jj^LLJl ^JUaJl jSLtJj 4<L>-b ^ Sj_j?-_^JI j^iaJl ^ iiLLi ^1 JLko Jt<Jj 

I4I Jlp! Mj tilljJiVl JlkJ JlpS?! jbJl ^ Ujl^j tLr ^JU ^jUJl ^i^UJl 

^ Sj I jj>J I i>- Jjij <_s jj«J j»J »_j M j ij jiO I L» ^ Jl>- I j^J UjJ^ U j .i lrJ SI 

Lr ^Jl iJU ^ SaUl aiiJ ^Lj (Soft X-Ray) S^^Jl 2Lu-Jl ^ JJ^Ml ijj 

<cu- W».,^?ll J-v2jj .i_oiSC<Jl jX<k«xx«JLl |»l ^ (0 j ^A^) ^>j^iy 1— iJl ^ l^>-lj 

4JU ^1 J-sa-ti i;^»^Jl jljiMl (JLkj ^ AX»Jl JUUjj .(5_^>Jl JaJoAJl ^» 0 jJl^ ijb ^ 

^ (Solar Prominances) (a^^^JI oljj^l j!) t-vgJJl i-Jl ^^^1 
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jvi-v* cLmM. ifSjjae JaM &j*&M ^jinnritJ C&cXfixW {$*ag 2r**JS 
si* ^JLJl JL*j ^UJI flLj! ^1 S^_Jl 2Lw~*JLJl yfcl^kJl 

(. j» jJu^Jl j t j^-jjJj^I ^ i j^-j LgJiLo t-sLisI J~L>«J Ji-SJjj <. Sj.p j Si jJLu^i 
jtb. ^ (jjsr jjJbV I olji tifUJl ^ Sx^-LUl SiUjJU 5^ djJi>Jj (Solar Flares) 

JJutft ^Loi" (i^Uajl L^s-U^j t JjUii ^^i^ j JLli Oljj yj ol jliJ 1 T ~*2J>\ «JiJl 



jikJ ^1 4 (Solar Winds) L^^JLlI L° *j oUUj^I J5 ^ lfj> 



<L-~Xj 1 . g 11 jL^j t%81,76 <4->~^ ^~>-jjJuVl jli' ^ LxLo<l ( _ r ~«-jL!l o j-S^j 
L^«- (^JjCj *i j-^b* <i~-s<5 i— — j iiUs^L t ( _ r ~«JLJ! <y %18,17 

V-H j»^Ju^Jl_j jj—rjj-lj^l iSj^ if <— -tf-^ 0 (j* °J^* ^j-^tJU cLUS ^yip t%0,07 

^ <J_^>sj jj^w»_^Jl_j . iijL^Jl AiUaJI (jllaXj j ip.l.gll olji (j- 4 SJu>-lj SljJ 
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ui£j£J Ctij up (juAutM (154) JSLuu 

t3j-iil J.y^^LJ Cr* ^ ^50 <_?H crrTJJ'^i'^^ Cr* Cr^ ^ Js^-* ^55 

ojljxJl IJla djlJ^^I 4^>j">Ul Sjlj^Jl oU-ji i_jL~=» ^^^l JL? 5 -* j (j~«-iJl 
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L>j!>LJ! 3JU- |»— »L 2JL>Jl .-ijj.Jj (ijjUJlj tiiiUJlj t<JL^Jl) ^j^l 

oUjjJlSLJIj iajjU (_$jJ ^1 oljjJl oUjiC» dLSLiJ L^-J j t (Plasma phase) 

AjU Ju>-lj Jl aiLJJ aJj^I oLJJl j^-j oiilwjl JjUaX; JaUwii*>U L^xJuli O^jCU^i 

aJU~ jUp! j^SUj dJJjJj .ioUJl SiLJl o^b~ J oljUl ^ iL^LiJl oliL^Jl ^ * iJ? 




*U*J ^ i*j*M gUo* (155) J^i 
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^J, LrM jJ\j . (Nuclear Density) tijjjJI isliSCJl ^iyCj i^iCJl _^u_ju-JIS ^> 
iLjJS o js^Ju')! dJLJi *y jJ j t Lfi->-b ^ ijj^Jl o*>l&LkJl i_jLl*J i^jj j-^jl^ ^JuJ 

^ <^£\j£S\ ^Js ijt—Ul (jj^kll i^lLxiJj jLS' j jJu 6000^ jiS'Ij ^ ^•JLS' j_cJu> 

0 * * 

-k;=>«j! (^jUJl o*>UJl 

L4J L^j^ jJl>-j toll!! IgS'MsI t_^l_«£D iJL>- ^JJl jjJjl]! ^ ^J-JjJI J^Uxllj 

.(f|) ^S^JI jJUJ! 

J^P oJj<j Ojlio i^SjZ <Cw^> OjLio (^AJjSj ,oj^>t* J_p- <bljjj 5^ j^i t^S-j ti_^j53l 
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(jun (till ^j-KJI y_a^u<SJI ^tduo^jj (156) Jiuj 



^ ijl yap- j 0 0 *— 4J1 4jIo-.<..->.->- j-^i iiLkJl ^^v^-JLJI (J-Lkj 

^^Lll isUs v^o <^>- d\}Z>-\ ^^JLp SjJLaJI ^^i^S/l ^^^JJ (JUJj iJjLj) (.s^^ 

OiU^j ^ 2JjSCJt) oLJJ iolijJl SjLvajJl ^ £/> (j-^JiJl i*-£l J-^Lio ciUij tiJLJl 
(JbJj boj Japl U5 ttlk. jj^SC!! a~~si (^UJIj ^jVi 

^ SJjjJ^Jt i-_~w«_^Jl iStkJl diiij SiLi^,Nl ^^Jlp SjJLiJl olj_^>Jlj jl~J)ll Sis' 
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IJLa *U- UJ^j tsiLxJ Jill ^ <»JL>t r ^ jjk j Lgj (JLxJj -^jLt) *&! j»->~* (1) LS" La 
^^Jlp oL>Jl L> LgJ jJu 4 ( _ r ^JLL! a^a^I ciilj ^-fer^ J^l if j*-"^' 

LftJjyj tjj^K-LlI £j-Us JL*-> OjJLiil t yk jLf^-M (iy>*-J>) jl i-jjjJl ijJUl ^ JUL 
jj-SL; Jj j 4 S j- > g la i I ^jJl 1 1 g a . ,<-?'• . o 

.(2 4l 1,^1)' 

^ci 51 * if j** ^J*J 
0 <& fejf I fit lit pt^ 




*^u£t<pt {j&AjitM ^■*s..«s.'v. ^j^s^s ^151^ ^jSnvt 
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.(29 - 27 roUjUl) .^C^ 

.'(t§|f) (J^Jl <_3 ojj— 1 ^ jL^Jb oijL^) t j^J 

1>JUJ .Jj-w jjjl^-Jl JUaJlj 'OjjjS/l tiUai Ji* L>J-P Cr"-> U^J^ Q^^J ^jW^ 
^ jJaJl tiUu IJlJ jv-j t Sj. g fell JJ^P ol-bi iJ-»Jl IJl& J-v2jj i^j^oJLH l3_?j-^ Ui_^»T-L» 

SJLiJl j»— -Ij jjJ B^^^J"-^ 5-U> £UjJI Ja— j ^ oL 1_<J_p U LajI tiUi 

<lJls- jJJ»I o_^°y> j\ js\ ^s- SjJLaJl (^Ujj iijLJ) 4&I ULkel to^jj^iJ! 

i^jj^aJl sjuJI y>h jl\ (The Biological Clock) L:L»JI ipLJl ^1 i^U- <JL-j JL-jL 

i^Ij iwojtV ^1 (|^) jJUJl 4)1 IJLa jy^j jl J-^i 

s-j^-i J-S^ dr*^ J r?? ; * c ^^ f*-;^*^' jjJLiJl LJtJ 3,1 (»-^ ;>tj ° ^i^-*^ ^J^i o^*^ 
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.(96 : f UiVl) 4® 

& m *M 3& % $ 0^ fj#5 ^iir; ^t; ...» . 

.(54 :cily»Vl) 4^^' 4»J 

(5 :^.) 4® fc? ^ ^ # ^ e 

J^llt jffi jr (JijJ; xf- j*. c/J*& 'fjfj <sM • 

4^ ^-^P fi% c^ijl J-^** JJ^ft jXC t)*^/ j» 

(2 '^4© j|t p J&JS J^ltf £3 . 

.(33 

.(12 :J^JI) 4® j% y4f 4 

4 . . . t&ff ^£ £ 5*5 5$f g ®5 j^tfj 

.(18 :gj-l) 

.(16 40 o^Jf g ^ j3 • 

.(9.7 :i.UII) 4%R 3 0 'J$\ ciXj 0 ^ ^ tifr • 

.(13 :LJI) 4® V&J Qtrt • 

.(1 : yJ ^\) i0 Ojf j£\ • 

J^iJ ^Ij^i jJ^Jl j- 0 JL>-Sl ^^5^ aIj ^ tAi~>. SjUjujIj ( «J I JJ y» UU<^ j ^^iJL 
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(2 : Lr ^ii\) 



;24) jgfc 



oU ^ ^^-Xj J jia/> j^^J ^ywi L^> (^jSfl oLVl ^ ^j^JLJL 



4 <U9 



.(8_1 :cr ^JI) 4© ^j^J Ujjf i^ife © tfj o^i 




i ■ 
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.(10 l9 : ( _ r »»~sJl) b* ^A- J*> ^ W^J <>* ^ 

^jS ^Jlc- j ^ ^>L~J I 4i I <4-L^j t^i^) £*J L^> 4) I ^^J » ji i j-«J iSj L_<J I 5 j j_~J I 

4)1 t-wii dUJu I j^x^li 4jT (JL>J j jLj) 4)1 LgJLt?- l jS\ iiUl I j _ r a*i diJi ^ 
iilp (^Uij ^j^j) tj»-«^JL*U 6y> t^aJ! ^ ya*Jl <jlit>j 

.(23 :*LjV0 4© (S> J*? & $5 (*JU->) 44JU2L. 

^ j 4 jaIJI ji^ f-lJbl 5 tlr 4 i>r^ ' \CQ) 

iC^Ldjj i]jLj) Ljj <ui Jj-«j t^jJIj ( _ r ^>-^Jl Sj^— (y |i->~.a.ll ^^^—ij ^ 

">L _ ISI ...» : 4_>^J Lo ( olj_si> jJl j S^j- ji\ 4il ^-0 •uJLS' J^UiJl ^ >U-j t 
450 



... i\j ^\ 4(0) % j^t>^» 

(ejyj • _jA £t^>t^Jlj) jjJl ^ Lgxb^j 

37^ SjSII J o^i 




jJaaJI j^iJI i-Siri't ^jis 5 jj^-s (^^) 
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^Vlj j«^aIjjI LjfcJ^t 4)1 J~-j ^ t j-^l y ^ j^Jl oli-^ jbT (1) 

iiaJLJl JU~ J olS' ( j~Xjj J Jl ^i^jL* i£-k>-\j '(c*^— Jl -till (j-o L-$Jlp j luJ i_ i-x^j 

jj J js 3 1& 3j cStt iijC j3 i« (i) 

.(77 : f U;Vl) 4© ^ 

j&$ ^5 ^ ■ £1 1$ 41 44 # 3i> (2) 

.(4 40 ^U^c 4 

^ 4£ lei £535 j^lic fc, j|t S£> (0 

.(96 : f U;Vl) 4® 
.(5 4© 9^ (2) 

^ ^JbT Uj^jLipI j t _ 5 ^-~~* J*-l Jl 4)1 jJU- oJbi J U j£J (^) 4)1 y>L L_s> jJ*l~Jj 

3 4^ ^£3 f^itj j^'f; ^J^t 

.(54 4^^" ^ 4j0 ^Vtj 

J~JA\ J>^j J*j& ^> ISyZJs '£ JuP C>'j*2\ «ij <JJi\ Aii\f (2) 

4© ^ ^fe ^ |W3 Jr?^ ^4 cWV J 
.(2 :ji*^JI) 

4© ^5 Jfcj Sgp ^ J^Jji 0) 

.(33 :r *y) 
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.(12 :J*dl) 4© ^4^> ^ yi"^ ^¥ 4 

4© a***-* ^ 4 j» jipb jdi ^ ^ _>*jf (5) 

.(33 :*L/VI) 

^^Jij o^/sn <4 4>i> t| <y /) -u^s 4»l w>> j y'7 (6) 

.(18 :g»Jl) 4 *^- L* *»l 4 o- /I L» 4ttl 

5-1 H-fi -"tt-t '* " x -iff' "-itf "f-r -*-"tt'- . t-'i. /-,\ 

<yb 4JI1 eP^lJ iJi iS>J*}j c*y^-Ji a 4 uujf> (7) 

.(61 :ojj&*JI) 



j^lti jX^J jdT j _Su!it ijjj ji4lii 4 jj3t g;> (9) 

0?^b 4l -ait (*^=*J!' 4 <J^* <-^ft <3^= 

.(13 : Jati) -#6?^ at ^ 

jj^j j$ & jjl ^ 3^R oS£^i do) 

j^f £$ M j& $$i ^ $L> 'jZNCj j^Jt &z J|f ^ 

.(5 :^JI) 4© ^ 

o-^ji si j35 ^5 jJi ^ ck;> cm 

.(37 :cJU«i) OjX^u »U | »- .^ r-a sj^ili- <^Jil >Ji ^-i^u^ 

rC^Ulj iij^) (3^' <J_^ i/J ^j^j-^ ^ Cjc^' ^Uic- ^ 

f><'^l '1.1^^ >'<<' .s>. "'Si' its '''id <" M /-, \ 

iJj> [yX^li dj\j*» fjXiJ [)J> v_>«— U' J*?" liJJ' (1) 

• (5 : cr iji) 

J**-J 0 6ir^ ©i ^S 1 *^ ^ ^ (3^- 11/ ( 2 ) 

.(16 4 15 : c ^) 4© ^ cr^' 
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iC^bJj iJjLj) J>JI Jyu SS'i <yj <.j\^>H\ ol& 
.(39 4® ^J??^ ^ <J>- 

.(189 :s^jo 4 • • • <^y <j5 S 5i-»Vt £ 4>^f (2) 

.(18 :JliaVI) 4© (3^ '4 (3) 

SS %)y > ,s Jiff .<s < ~'< As l-tfil* -IV 

.(40 :J~.) <jj ? =r- J „ 



.(1 :^jao 4© <S^5 a^iirt ojii')- 

j^JJl ^jJe- bjjj ' j-*-^b ^jW-*) ^.j ^ -frj* | < — obujj^ <1> LxjI (_s-) 

: J _ s IbJl ^^ILp p~Jil\ «-U- j^aJI jLiJ LJa*j toLd 

.(32 rjjjull) 4® p*5 ^ 0) 

.(2 lij ^Jf (2) 

.(9 _ 7 :^U3I)40 ^ j^f ££j © ^ ^-J 0 ^ 5j ^# (O 
384 i400 ^Ijj^ Ji— jjuJl ^ jJLaj 5iL>w«_> I t> ^jbU _,Jw j-«JJl 

4j>tXj ^yJl 4 J>5w l^J il Ojlj^Nl iLolS^ ji^- i 1 ^ S ^ 4~J* ^^Lp j t ^oji-S^ 

^ jLS 0 jJ^ o jJu 22^J\j^i <uj>^ jJ^ej j\ %12.25 ^1 

^1 y>- 3 .34 ^Ij^xlj 'UiLiS' Ja^, jJlIjj K^jVI (»-^ ; »- (50 /l ) ^1) ^.^S^j 

t ^ 3474^1^ o Jai jJijj (.(^ jSlI A4liS" Ja- ji« j£ J>\ j>- J\) t_^SCJl ^u^Jd 
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gy> jiS o jJ^j 38 ^1 <u»Ja»« 5?-L»» jJZjj (\^tj& ^y> j^t £j ^ _p- <_?0 
.^jSM a^SU- ^J-- ^'j 5 ^ j-^J dr* %7.45 ^Ij^ 

^> jJui' O ^Ju> 2.4 ^Ijj^ jJlaj y\z 4_J> ^ l y>j s i\ d y- j-*iJl jj-Jjj 

iJI ^ii*ifl ji-X-J j^Jl (j-uixj (i>-ji 28. 6 j 1 8 .3 ) j£ ajjIj-j sjl-U 

,^1^.1^^29.5 J 
(L>_yij 4^Ja~. a^Lwj ^ %59 j?- 4jJj LiU j^aJI ^xJ I Jaj 

tsjj^^o J ^jjj-i 4_Js J-*-^ 0^.3^' o^* ^y>- jj-b j-*-2Jl dUSj 

.^jVl r Uj ^ 14.5 Jl^ Jl ^Jl £k- > jUJIj JJJt ^ J5- J>, dil-Lj 

^JUJI iiliS' jJlL" <.<ciL^ ilti ^iU ^jUJi ^i">UJl ill jil 

^Ja- Sjl ^ i^-jJ £j1 y^j .^jbU tijuVJl <-i*>UJl oliT ^ (0.001) dJl ^ JL^I^JI 
cu>=j ^-j- 1 120j IjL^j 4_>y_4 110 <u>-IjjJI »u > ^ 

2L»«_Jil 7.3% <ti^_J La 

£^JI ^Jl J^LgJI ^ 

V J ^Sfl y, 51 tJjSfl 

cJ^L<Jl jJlJI Jl t Jj\M 




SM\S Sjj-s (159) JS-i 



455- 



j^JU^JI ji) 4^i> ^-s^l ~*-<U j^iJJ (^jLiJl Jills' JJi ^1 I ^^laj j 

^1 l^j> oJ^-ljJl ^^ki J^aj ^jJlj iI~»-*Jl Jj^IjJI ^ixJL llJU j^iJl ^Ja^, dUJUj 

jlS j^iJl ^ rk i 4^>will iJjLJl ^IjJav'l jjP i^JllSl jji>Jl oJLaj lOl J^j> jL5 1*~a>- 

iJjLJl ^IjJa^l j I jisj ik~»l jj oLU t^Jl tiLSS JLhj cJ (jSCJ j t. I j r £\ ji oU ji Igil t»jji 

I ^Jij L W .,., t , .i Jljj^/ L§-^j«j <jl j^-ill ^-k-" ^yi-P V^rJ 5 >^ J ^ J 

.^1 ^ > ^> 4 U ^ ^ i^U J-UJ Sup ^il^SN 

^ 'V^ JS" ^sJl r ^Jl 
JjL* iOp jli dUS ^^Lp j t Jjb»« 
I4J fj y_ j£\ ^UJt iJj<j 28 jj* j^iil 

^ <U ^-«JL!l oLS LJ j 1 j-a-aJl 

L^_j (^J' jJLs- 5_jjL»_^JI 
^^.iJl JjL/> jj.* JS jli I^j^/I 

l |yo JS^ ^i Ilo«^ UlSCo J-^-d 
1 3 5_LJ ^ ^-kij j-^-aJlj t^j^l 
360) cLJUj ^J^l ^ Ljjij i>-j-5 

£j_Jl oli diJi ^Uj (^r-ji 12.86 
JjL» ^» Jjju ^ ^ISI <ui ^Jj JlS-l jJI 
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.iJUJl JjLJl ijj^>Jlj i^LoUl)! JjLJl jv-^b l^u iJLJJl j ti^ljjJl 

iC^JUlj -^jL^) <J=*Jl i}jA> j^il Jjl^> ^1 0\jii\ jy^_J 



.(39 :J~,) 

^js- yjS\ JjLx. ((j^jVl JaS/ 4~~JL JSli jjja; J^ly i^l) ^jbU J;^-" 

■j>-^\ ^ l*-b-L) j^Jl 

jJL^ 384,400 o Jai iwivaJ Jiw-j^> ^Jlj tijjii ^ ^ ^j^l jj-^ 

o-La ^^o—Jj i L«L>J j»_lJa_o 

t(Wane) (Jl^Jl ^ iU- ^1 
(The Nascent Crescent) J_J jJl 

f-J_l Ojj 1 iJ^>tLJ 




jtMl {Jems ^k. ij&jL>l\ jk»Jl Sjj-us (161) JSui 



Ji; V SJUJ <dS^ ^^SCJ lil o*>L» 

. 4_J jJl dJLb_; *LL^Jl 
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^\ J-*2j j~>- ^jjJ^JL y>y^S JjUlJI <&>-j y j~^>\ <^~L~a iby y>j^i\ J_p- 
Jj\l .-Up-VI j»J i^^l ^ ff LJl iiJ ^ (The First Quarter) J jSfl ^^xJl 

(The Full Moon or The wax) J^.lS0l jjJl ^ <. ^aUJl iAJ ^ (The First Gibbous) 

l^sr y tJ ~^-ZA\ yj y>jH\ 0 j& A-J j t^j^-aJl ^ jJLp ^i'jJ' 3jJj>- ^ 

^ ^»_j!l~w<J I JasJl IJLa y- yjt\\ £jy*ij toJb-lj iaUl^l ^^Lp t£j5"-^M •S-g-=?=J I y yji\j 

jjjj- y (The Second Gibbous) ^LtH >_ jJ-f-Vl iL>- ^ J-* 2 ^ i j~>- £jjJ-JL> 
liJlsJl iJLJ ^ (The Second Quarter) ^lill g>yi\ ^ c^^JJl y£i\ y ^1p y\£\ 
^4^J| ^ ^yLJlj ^aUl aJU ^ (The Second Crescent) ^lill J*A^JI ^ t^j^^Jlj 

^j^- (_£ j^ill j4«l3l ^ iU y~\ y (JUt^JI ^u">C jl (j^jJ o-UJ (_^jJlj (J yji}\ 

: j-^jaJl 4i=»j^J 4_o»LsmJ1 jAlj&ll ^4 

Obo.g.* jL^SUi 6LjaUs> .^j^M J >>• ojlJU (i j^JtJ! OljjJ-! 4^-U<2^JI yfcljJijl 

j^aJI Ja^» jj ^ ^^^-iJl »_i j—S" 4 _^»J»J! o jx*-* - * j^Uij c ^ s. w Jl o SjaUs : L*A 

^-e yJl} I O y * J> - La I I Si Jj%^ 4-^3 0 ^ .^-*xJ I <ww>>«J La-o ^v^xJ l_e. q^j^ 1 j^^ri 

.^^iijVl JJi ^ 4P ji jJ j^iSl ^"^Uil <UP L _ r ~o-JL!lj ^^^.aJ! yj jj^j^/l limjj 

<_i j^>- tiiJ-Uj t ( j^«-iJl ^J>\ <~~JL j^iU ^.Talg'.-aJl ' j-*-*^' 

Ji j tJ-aLS^JL; y>J^l\ JJ» a aJa : a ^ li[ ills' ^^iJ! i_s j-^- Ujio Ji j 

.(j_»JJl (^LxJ j^s-I <i jXj yjd\ 1 3 1 

^^li I JS" j^-ii I Jii ^Jas- lil LAS' Is j-.i' dy^i Ji ^^^li I i_i y~£ oU dU 

Ji_j t ^p^o-JLlI y> y y y* Cr^~ ^J 3 ? ^ ^j^i J i J^jISoL 
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SXu^t iClua ^i* j^ai Ci i-^ j.mitiJ.1 ^sKIl iJ^uiSJ) S j^io (162) JSLui 

^ J, L Jakj jl < *-Ui ^Jal^o ^j^l jjP 4*^>lj» JUjI ^ y*J&\ Oj£j L a W 

^* Lr*^ 1 (j^o-^' ►j^l ArdJ C/° '^J**" (Ji 4 <J"*^^ (j-o-iJl 

(j^j^l d_p~ j^-aJl oljj-s tsJ^' i_Jl^- ^le- f-^J^jj 

(aJU 48 t JSUj 7) 5 ji ^^JJS ^i5Jl ^j^— SCJt SJU jjU^" Vj .J yJl J>\ ^ yJI ^ 
ttl)jJi>Jl j^U jJtSGl . (iJtf 24 tiLia 12) ^1 ^^aJ^JI tJj~53l J-^j jiS U^j 

^ 4^>-Ufij Ji ^jjl ^"^UsNl ^ l$5Jb JJ £'jA O jAJt; *L~J1 ^Jiv^ 4&j3j Xs-j 
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t I J^a jXoJl l y*> Lg5C»^« JZj (_£ olliil {y> 4S.W1 ^*jlJl ^ a ^' 

. ( j <! 5j!>U jJlLJI j^jJI ( _ r «A) j ecu* OjJL; 4.6 _p^u jJJL> 4jj^Ji!l iiyJl 

ij^jljJl oUjiJl ya IgJ ^vas- ^ il.U-1 ye- ojL^ oUiiitUJl ol» j if-LJI i j^J ^ L>Uj 

^JJ L^SL^pI Jw2j j 4 ol yu j-L^ i-~«j>- ^ ^1 L^j> oJu>-l ji\ jlzi iiw«j<Jl 
( _ s xJ 1 jjJ>^i}\ <L*lj.s ^^Jj '^-r^j-! oL» j-* LfjL> L«jjJ jJLl*->_ jlSj .ol SJ-e- 

j^jjjl ^Ja^i y* ikJLil (j-i^J iljLJl j>ljLla-^! yp oLlj LgJl C-XJl Lfl» y* O j-yfl*-l 

SJL^xJl j^>J! oi^ j\y>*j,j . I yu j-L^ v^^JLp Jl Lg-va«j (J^-* J-^J ^L^- 0 ^l 

^^^aJl jLx-i f-^^MJ .ol ^ J-L^ 4-™»j>- j y-j L^jLc-LjjjI ^jl 4^L*- ( J_*j"!A~» -bj- 

(1)1 f-UiX^iL) ( j^s>jVl jjiw? L^wo j j&j ^-/jLxJI y* (ojIjjJI . jjjL>Jl) 

^ylp %2 j %1 ^ jjyij^l jj>w9 ^ <-LJl 4_^j L*io t>LJl y^ UL»J <lJL>- j^iJl 

t^bwjdl Ji^ ^I^JI ^ jA^> ^ ^1 ^jo- j^l}>\ j>w Dlj 

y^i t <c_^ j^wL 3.7 jj><Jj ^o-aJl 
(JUaJ jjkj : j^aJU ^^>waJI o"iUJl (I) 




j^aiil AttA^ (163) JSjS 
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jM J £&1 jp* (164) js-a ^ 40 LfrSU- jJL, 

.Anorthosite c~>ljj}jjjS/1 jiL>w 
1238 ^1 _ r «JiJl ^k>- o^«J i ^LS" 68 j^p : j^JUI ^L-j 0— >) 

.(Pyroxene) l ^~S'j^Jl o^U^ 
^1 Lo^ij j-oJLi! ^Ja^< jJLS" 1238 j^* ^ Jiiw, : <_J Or) 

jJL^ 500 

X\j* 1338 j+* J\\jia jL£ 1238 
.JuJijJl j^axt 4^ ( _ 5 Lo i—Jtijj (I ^ jJLS' 1738 Jao ^Ip ^^ftiJl jS' y> ^\ I ^ jJLS' 1338 
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24 /a _^Jl ^ is-ji 12 = L>_^j 30 r^rjs 360) Ljj-U ^.jlpL*. Sjlp-Ij (3 j-iJ! 

L. 

JL, dUJlij ^(Uji 365,25 360) (5pL- 24 ^1) ^ Ji' LyS ^ 




iuJLjiaJI jaSJI JaJ j-aJ tiA jj jS-cu j (165) JSLui 
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Ja~oj ^ JjVl (_5 jc^ ( j~»-£Jl »— »j jJ^ C-Jj {j& j>-\zS\ ^ j^JjJl jj-ft jj-L 

JiSlI ^ j^-lSl 3jj^> Jiij jAJl iL-y t^j-lJl jiHJ k-J^i! ^aj jjSfl 

»» ^ 

(2 : tr ~ill) 

^j^l Jj^ "^jj-i j-o-i-il 

t^ULJb 43 ioLpL- 7 4 Lojj 27 ^ 
^jSM oljj-U 1^ tiJC 11.6 

2.9 t iLJj44 ti*L- 12 t L_^29 

30 j] Lojj o! L.} ^^-Ul 

J^LJI (.j-JI ^ iiJi 50^1 40^ 
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: Jb U-i L»jL>«jl (j£*d iy^Uallj iJLJi>Jl olifyJl ^ iJU- j^iJJj 

5J_»J J-J Lgjiya^u SJ-p-lj uij^ j-S-^ 1 (J-^ <_5* (*""■'-' 0 J_J- >t -' 0 <Jj- !5 " j-*-*Jl °JJ J - 1 

27.3 ^j) jbU i~~jJt> ^j_> 29.5 ^ ^ j 0 J>J s i\ 6y>- j-*J5-ll a jjs _ 2 
iJ Lt) I I 3 0 j-s^-j j J-Sj is- ^ .^—tJ I J j->- V I j-«JLi I S jji _ 3 

.a~^5jI <C— u j 225 ^ tCiUul 

.4i\ L^-Uj V il$J £yJA\ i>-j^» 

i_jL* ij^-oJ UIj U^Uil ^j^l i-L- jjliaj Ml 5jJUl <CUio- j 4)1 oiljl o>Li Jls j 

j jj iS y,j ' *j 1 j-^ - M Uj-* _r«-*J 1 (3 j-* (j-* (j-^o«^-<>J I La j j-vs LOu^ij L^_f ^.-0-,%,! I 

i^l cl» i_4^sJj . J*>l^!l Hz- y ^ jAj ^J^- y\ Jj> ^Jul t^J^l JJ IaMo ojlil 
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ijlft <bh£ j*5o-~o ^ Jjjlj ' j^i3l jls*- (^jJi jb^-i toJbJLP OjjA) jlytJl Jjjj ^J<-i 

^ '-(Jl^ Cf° J*> ^ cT^ 51 ^Jj^ J^ 1 5 ^lj-^ c^)" f--^ 1 

cuJUj jljiJl JjJl <^jJl jUt^^-i 441)1 i_->US' ^ (jro-bJl jW^)" (j-* j-* jajUI (j» 

^jVi (^Ljj -^jLj) ^j^j o! Jbjj j! jjis- j_^u _ ijjj<-ii aaJJi 

olJjis £j J» j <U^w*J Ail (.s^J J-»^o Lj-U~- ^yip iijLjj <ul L ^>j '<_^j^'j Sy-Vl 
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jljjjJI iSJLi, f.|j^uj rt^ius cCSjjJI 
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9 ufc iii ^ (25) 



/Si?** 




(3 : tr -iJl) 



Ml Ul p^Jl ..jjit tLJli]] (t—Ul JiuJ 5*j^I 
(^jJUjj <bUivj) 4_L»j>- ^JJl jv^Jl lJL§_i ol^o j^^^iiL LjJi^l^Ij 

2J LLaJ I j}L^l* dUi t i y>j^\ ( _ s -Lp jjJIj pi_ijJU Ij^Lv2-« 



.(4 _ 1 :cr ^sJ!) 4® ) &° % $J 

SJVij ^ ^1 ^Nl <p,j t LJl fJ ^l ^yt 

iljLj) <u! ^^lej jJUJl IJla oLm ^ ^yi* dJUi 

^ iL«D sU«jJl (3_^i» (j*>li*j toL>Jl oJia ^ oL?-lj 

.eoL*J ill ^ ^ ((J^j ^ jL7) <l)l oU Vlj tSy-Vl j UjJI 
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.(10 t 9 : iJ ^ii\) 



^UJl 4jkSC> J^jJIj 'JL*j c$ j^i (*^ jLJ^M ^^Ai jl ( _ ? ^ | <-*-; 

i_jL>j5- £y> A^pz~~j U j t LJwUl oj_a> ( j^o ( J i »-^Jl j|J-*x~»*y Lj ijllil j»JLitJl <Jj^j 4Jw-»jj 

Ja t_J^-J (t-fcl^J <^ ^J^iJ (•-^"J t^-") dtt*- 4 -^ f fl ** ^*" f-f^L) iJ^J ^>_)J 



diJij tl^x^U^j ^r-^Jl c_?^ fj'^j t^JL^Jl J^kJIj t(JiL^Jl oUjNI Jp (j^^r*^ 
JJ J^-Sfl & jJu pi nil t _^l*-a J* _pJl jt t-CoLe- J ill jl i<u)L 

:(J>\*Sj iijU) bj Jji; dJJi .JjcL JLjV ^JJl 

<_J\il JIJ IgJj— ^ ^.'iJo _> 4 JJ ^' r - CJo»X_i L_AjjA_<i3 OJJ-OO (^p) Ijljjt^iJ 

.(15 - 11 : j-^J!) 4© ^& 

ijj-^ !jJ» iJLlllj ^jVl ^-JjVL) j»-»~i5l ( _j^Ij-xJL>iL; L^»J ii)L~Jl -w a II ^3 j 

^ jp) Loj I4J Jji ^jJl AiJliSl iVL; 5J^fi yOL^J cj[>Jl^s}\ oJLa ^ j c *J I 



.(3 
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^j^ajl 2u2t ialaft ^UjiiJi dtfoll 

jjj ciUij > -iij t ( _ r ~»JLil j*- (j^LvaJl _/?*jsJI ^j^" Cy • jSiJl 

SJlkll dLL" ^-b^lj (.JJJ! iJJiJ jl^Jl 

jilj jjfcj t jrSQJ ( l^-J ' ^ ./fr*^ A *^~ Jj^i (J*W "-^IjjJlj 

.JLvcl-Y! 

j^jl t jjpJl ^JLi tit ( ^1 jlfO JUL U5 4 jL^Jl ^ J^i : ( JLLj 

,*LJ| j£j Usr^ <U~Jl jA Lvijl ( J t,JiJtL<Jl ^yajLiJl pLJI (i j (jLjjVl) 

.(54 :>UI) i0 ^ c£. 4 0l> iJjL") <Jyj 

i(i«^Jl j jjJb .* jjk <_j| j-*aJl j) 4**Jl j *L*a)lj j I jLgiVl; Lft ( j»JUJl JlaI i 

L5 ^ H (t-^r) (jJU^j) :^h^J! JULi (U^U-) J^OJl ^* L.I • 

■CP (o*>l>-)j t <££■ c_i>lSsjl 1 _^j<-»-; j»-f5l ( ( _ ? L>cJI) j t.i_Ll5o (^^Ljo) j tis^iJl 

cJ-w^Jl : JULj aJlIS (il (aJl^j) (o!>U-) (^L^Jl (^^i?-) : JLL dlJJLlj kuaSI 

<Juc?- jl tolji (il J^3l; oj^j (*>\^-) :JUjj i<di^ (il («-*>U-)j (LU-) (ojl>o) 

.(.OLjJl) J^50J JUL dJJJUj cjUj>l J* SjJi jtft 
.(2 : JJJI) ^ jl^Jtj^ :(JU:j ^Lr) ^ J Ui olUU jjiC jlS (J>ci\)j 
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iSj :JU a}J J*. ^ J^lj ^n/L OjSC aij 

.(143 :oIjpVI) 4^ _£-J 

L-Jl JL, (U^fl) j t(SjL»-) j (*">U) (U^Uu) ^j^Jl (!>U) : JUL, 

I lil (I jVl) : Jli, i l^p (I >rU) 

^jl l$_u u (57) t 2^-*^ 5; - J p-O^' <^ Jr^' iLH« ^ jU 1 " 

^vaJl JiUJl Oijj dJJi5 t IjlgJ JaiL Olj^ (3) t_J*>C j ljl$Jl J_L 2 y> (54) 0 j 

.jL^Jl ( _ J ^«-«-; L>l~ , -I ^ 4^JLS" oijj Li? tijjjj e£j>-l 

.(59 :<J») 4© o^ 1 Olj ^ r"^ 4 * 

.(9 :Lw*JI) ^(yp) uj*Ju5 jl pJ jji. pO> «ZJ\ Ijjij 

.(184 rs^aJD 4 • • • 1^ 

.(196 :oj2JI) S \ 4 $ 0 f 1 ^ H- ft ^ • • • ^ * 

.(89 :SJBUI) 4 • • • 0 <^ ■ • • ^ * 

^t~° Cfin* j*^' ^—SJ^ Uj-*»- ^^>i '*^*-'J j^-"' [*jr° L»/"f * 
.(7 :SSl*JI) 4© ^J^- 

.(18 :U) ClStj J3t 

.an :aj »> < . . . yt Ss ilsjj ^ ^ 
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Jjbj tjL^Jl L§™^ 1^1 :olx3 Jlij t(jUl u-il j..,^Jlj) (-{J}} :x»[s^> Jli . . .» 
Jjt" JjtfJl ol ^Jj :cJi .L^U ^"^531 aJVjJ iJdill lil jl^Jlj dUi 

\% jfflj^ :jlaL»^. JU IjLgJj >( Jlp! ttijilj jL£i 4Cj^ ^ 
^wLlI a,* jb^U ^1 Uj c(2 :JJUI) 4<Jf : 4J_ji5 <JI 

. «U^i t)lj>>J ( _ r ~o-iJl 4^ dUS ^ 

U Jt>Uk)l i_^U? ^ij • 

oJl^5 a^wJ L»- oUL>ol ^lysJl ^jjJl^!>Uj .4,1?. .,.-11 j^-^> <uL; LS -~i ^Lr*-^ *l*«-dV 
jL^Jli .La>- Jlx-jj I j^jcJI L^c-Jcl^j j_^jJlJ1 ^^-^Jl ^ 5ij^>^ LgJV ijL~Jl ^ S j^^io 

: <u^aJ Lj (ij^l jJl ^i^-jj <lj15' 4)1 (r-^j) ol ^yLx^J oL^Jl Sj-a-sf ^ «-l-=rj * 
CwLaj jl^Jl Ja~-Jl lil JUc: L^U 1 U j^tlj ^^Lll JL>- J\ ^(0) 4t li) fflfr* 

: 4^ai U (1 j^- OlS' 4)1 lSJ^-) j~xlix]l 5 yufi ^ f-^rj * 



471- 



£ * * j( * y s V 

.ojj^j Oj£l\ f-Lv?lj 4 ig ...... II *>l>- lil '■ j~£ Jlij _ ojj^j 

I^Ujj iijLe) Loj JjA. ^^o-tJl Sjj^. y> £J^1 oliVl ^ 

----- ■ ■ ~ - . .t\. /m\ i .1 1 *. 



P Uii* £\j Q3 !i) ^ipb qj urn lij pnj 0? i*^, o^bf 

Jl L* <_JUJI IjaUti I4& :(JL~"j iljLf) -if Jji j^Ja 

jl5 L> j Sjl^JI j JJJl S-JlU tj^i i£^\ y» ( _ r — o-^Jl o\ jvfi 

jlfJl iiJs olj <. i ijJl* ^ (j-woljJl ^"AJaJI cLUo OjioM 61 lataj^ ibk-U <aJL>«-> 

t jSt^S\ (_£ <S j£ J^-"J^-^ <_#*^^" ^^>-^' L5*^*^d ^ ^'-^ 5 ?" f 0^* ' 

Lasj^?^ J jj- L^JIjji <JjL>t*j L^j>r la ■^ J r* t -^!J (j~«->iJL5 (j^j^l *■ * ' >— ilju 

*y ii&L ^lijj isliXj ^»jj>tx!l I <JJUJl5j tilj-~Jl iSUL^- c-bj^< Zj>Jl^> ^ 

Q 3^ © & !^ ^ £3 jb> * 

.(15 d4 :^JD ojjj^ p» ^ upv«ii 
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£B ||p l£p t^o! ^ l*& C^l ^ ait pufc^ 

.(29_27 :oUjtJI) 4© 

ijij! ^1 J^i^Jl ^ Io^j f-L-Jl ^Jl U jjiJ jl ^1 ^-^j jjiJl iJJJ ^ ^~-Jlj 

^ ^Jtlil Ha Jcu-jj t^jSfl Jbut cjUL~» ,_JI UK ^oiJl ^ J-^y tiojJii 

j jiJl |jL$i t(iijJuJl j jiOJ jJlLo j-o-P Jil jJfcj) C~A* ii— j jJl» i-s Yl 5 ^ ^Kl 

jU dUJJj (4bl VI UJbo V iA+ Jl JjSfl ii^JJl Jc^ ^LjVI ^ 

JJ ^ fj^' «-SJULr ^ jllaJ! -li iJUJI p^Jl <y> UJl J^ljJl *j^aJl 

<LL*jvj ^ j><^J I tLUj JlpLj jl y£~* I J j^>- V I i_iJaJ I ,_J J dj>- L^j I ^-o j t dr 0 j-' ' <-L? ^ 

.SJiLJl oJJi c-jl£ L» j ijjSCJl jj 

^yjj^l > a ,/? 'i ijju>«j eJj-b>«_<>Jl jLfJl <Lit-U jjJ ^ <^-~Jl j -w»ot.*J 4_ljL>*» 

VI iS ji V Jj*^\ ^J^J 1 d)l j liJy jJ> l*S\ ^ | _ r *«jJl ixJ.1 ^^JixJl iJUJl 

4jLjJI oULa (>«-Lfrj L*j i^jbU tijL«Jl o!iUJl ^ LJjJl iLkU iij^Jl oLSj^JIj 

tiJjJb ol ^15^ V ^ ^LLjVL ^liT J.Uio- ^jbU i^JUJI J^liJl ol5 LJj 

L§J ^Jl j Jaii cJjLjJl *-i!>UJl IJl» ^ ,_J-fl-Jl ji» jiK ^UJl u ic <u«Ss* j ^^^o-^Jl 
■k-J lijjl ^ <^ ^r^Jl ^j ^!>Ui ^ o^SGl <■ jW^I jji 

jjilll Ljji ^ jj^j Js hjt>[j e-lijj tl»UJ (»j?vJI ,*-»lj-<> C^Aj L*5 t^*>UaJl iJLa 

^:u^~ll ^\ ysr jJ^Jl y l y'j % ^ ^gjUJl ij^jJl Jai-^ L yail^i cUUi Kjjj 
^l^>-Vl ^ JaiwaJl iJLft jjjo Oj;-L»Jl ^ wL>-lj ^ Jil ,_Jl ^^-Jl <_J j^w> JJLp ^jj-<Jl 

IjoJ iSjOJ ol i^Ss^i JsjJwaJl oJla Ji-. c-^Jj <. ^jlJJi ^ jNl ^ UUJl 

Uljiai i*JiVl L^"U r jj l^j-lji ^1 dii^xJl cijUJl ciliJl lla> ^ objj^Jl 

. f-l j^JI Jajw> y» JJ-aJI ti^i (5^3^ 4*-U-mJI |» j>o ^ La ^ ^j^dJl ^ ioillil 



^jUUI wi^UUI £Ua* <Jj^' ZaIIs £-^>> (^^) 

J-illtj (j^jVI ^lauJ j^aJI 5 jGI &Lls 33 jj o^^-l o^aiUJI 

i>jX« ^jil! j» JS\ ^Jl i y^u Sjl j^Jl oU-ji ^ JbJLlil ^Lij^l ejLiiJl el j^Jl 

cj^j^J co^' o*>UJl JLLJl jS-jJLS" ^sUl ^ ^ ^Jlp 
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o yufi j tf-U>— Jl 43 jj JJL« {y* <j jJ s-^^Ji J^U ((jJL>Jl <Ul! ^a ^JJiXj) t _ s Jajtj 

.y^l («<a*Jl \y£s-j t 1^v2j«j ^L^ulj ^jt^Jl AiLisI ^1 ( _yLu^l 

iii!JUj .^LyiiJl oiUj Jl«j oLJ^fl LfS'jJu iwoJio iLJb- cIaj i.IjuI ( _ r ^iJl 
:(JUJ) Jlo ^ dUij 1>T ^ p\ J ^ J 1 ^ 1 fi^l ^L^ 1 

• (86 :J*dl) 4© 
.(34 <33 :>u)l) ^>s1 % @ % \ * 

.(2,1 : J-JJO 40 U H jr%> 0 l& % * 

^■jL^J 1 g ■ ■» ol ji jLi ijji oJ^-j 1.0078 (_£jL«J j-^j j J_jN I Sji 4_LlS' 

SJb-j 4.0312 = 4x1.0078 

olji <3j-aJl jLs 3JO-j 4.003 = aj^JL^JI Sji SJulS 1 cJLS' LJj 

SiLJl ^ (JjL™j ^-io aSUs fcjo ^^lic jik^ o^a-j 0.0282 »jLp y*j 



oUy (j_0J_ai ^-«-^-) oLijJj^Jl ^yaj^J «-SjljULa oL«5 




. (Electromagnetic wave spectra) 4~~Ji>Li^ j ^531 ol^Jl iJLM 
<u _^SC«J I ^\ y> H \ dill o Ia ^ ^L^u aLJLj o j Lp j j^S^ I <•■ Is 
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J^i JUlAVIj t LiJl U-iVl : JLJI _p*Jl Jl* J^kJl jr *3S\ ^ i^Jl J> 

.s-lj^sJI 5*-iVlj 'Vj^' 2*-iSf)j t j^ y^ J cJ ) 

djj^J\j) djjL* (0.7 j 0.4) ^j^J! l«Jj^ rjl W- 51 olpUi)ll L.1 




tr*J t^j^J tfj*** tittiJt ,> .^Mwdll otijibJi JiltjhjXl^ JUkM Sj^a (17§) 
4}»in«tiW UJ 45%^ cS^I 0fi^lfl jl^m jjj j^JJ ^ jail *j*eJ jUbi ^ilSt^j 
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Long VNwefsngth 



aircraft and 
Slipping 



Ml 

Badio 



Shortwave j 



Wand 
FH Sadie 



Infrared 
Light 






oUy JjJ»l j-* j-o-s-Vl i—i-JaJlj .Ja_ii 

t-LJaJl LaJ-kj tbijJ Lg_LiI j ^j^Jl ?j_sAJI 



j-J I <— > j-v^ J-^ L^-j ' i>- I iiji jv~" Lj 
300 t 000jlj^) *j^l ip^ tijLoj eoU 
.(iJWl ^ ^ jii" 

L5 — J» LJ<_« j _^4^J I > I Ol>jJ j 

V L4JI Nl ^Sj-Jl *j-siJl oli^ UJ 
jL~£j^l ( _ s Jlp Sjilij i^LSdJ^U 5Jb(i 

c^> 't'^' ^ J 

\jt>j^aj\ ^jjo ^.JsljJtaj j^SsJl 1—iLjaJl CjL>-j^ 
Ol> j_« j L$Jji*l ^^-M LoL?- 4_x_J>l ^j-ftj 

e L»^VI oU^ Jljfa? (171) Jij. ^j, '^. ljb . ^ 

ixJiV 01.lx.llj ^ISCxJ^I oLL^ ^ 



i-s^UJl ^0 LjjJI Sa.laM ^ oijj^j^Jl AjjUJlj aJLjLJIj i^LyaJl oU_~~j>JI {j^K* ( _ s 1p 

Lik^jl oljUJl CjUjJ^-j i4jI ^^JaS _j fUJl t jl-^-II oULa Jlo ^ ^jMJ (jjUJl 

.ol ijl oLwjMI jj-J^ ij^*^ <_5^" ^~™^J 
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jjS yuAUitt «ULui? £a <UjULII 3_buulal*JU Jj^ll tL^^aJI eSLilsl i-iELka jj^Lualal (172) J&ui 
.-.IU.^aIIj <tjirt.xJ| jLajJI jbuS Jjja <UiLaJI ^ i jja jLa^JI <>Us 

.(3 : cr —iJl) 4© ft 

(iji Ljj-a^ j^>> fLijjl J}) (j^jbU ^jliJl lJ!>UJ| ^ JjL- SM s^j^JI 

j-L^ 0 j-J-a 1 5 0 ^ I jj>«j 5jJ-L«Jl_j) ^j-^o^xjl t j-~> j Ix^j 4iL~~»Jl ^iLij (^>^Jl ^Ja~o 

A i. \s\\ j^t <L>uL*3 ^ (Jjjl bv£> jS jLfJl j jj <tJLl? (JLlaj ^J^ 5 *" (j-"-*-"-"-^ c5 ^ 

oLi^P jj^J JjJjJJ ^yiyCj 4j'U ^yjj^U (_£jL*Jl 4_9*>LiJl ^ LjjJl iiLkJl ^1 ( j-k>-JL)I * j-^i> 
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j»JiiJl ^^^^ _ Uj yfl g Jjkl ^^Jlp i>ij>Jl VaJl>- j sJl& jU kiJUi L J^j 

<^>^i J iaLxjj AjLJI (t-J^>- ' <uJu«j aJjJ T ^JUl ,jJUJ! 4i! ^» tAS" 

j (jAj^' ^' ' ^ J* ^^i* iS-^ - ^rfj-*-^ aJJJI _ j JjJ (j-^-j 

4 4j J-*-"" J 4 4j Lo-lS J A3 J j>- \s . .,^» j l 4j LI (J U>- j 4j ^Jl*» I <Lp_9^j Uaij>t^ t bj-lc' 
U JUioj i<uJu>- ^ jJUJl d-jJb- (jj-Jlvajj i4jLJlS' id*>L«Jl ijjjjJl J*>Uxj AjUI jJM 

^L»_^l <t*jj ^Jjj t^jlf-j-jj Jpi^ij ' t/^J -7tr~° ilr" °^JJ ^° 4 (j-d' 5 (j-* *b>- 

! ! . . j*^!-- Ji^ (^i ^1 4j Ua>- J^>- j i ( ^j«^~v<J I i_j jJi j J jA&J 

(_jJL!l jjt jLjJI ol ii^- ^ ^ ■^-tjb ^jj^ (JL*Jl J-k Jij tiiili ^ * t _^Ji LjJ _/l_j^> 
5jUJI ijtjJ* «-UJuJl jv-fsj lilii ^ *^ s«3jHI oM^j olJ-> j^j^ 1 _ r —<i_*iJ I U ^^i^j 

(oLj^jjjJl) 4^>-j»»Jl O Lo-^^j^J I L^jij 5jjJl aJLx5^ IwJLpI A-»j>«j Ja-xjJl ^ oljJ jj^o ejJUl 

4 (oUj j^Liy I) 4JLJI oU~^~>Jl ^ f^l^U L^J j>- jj-bj (oU j jJ _^~j0 AJibcuJlj 
SiL»JJ iJj'bfl L> ci Jj! s-bj olxJ l j» o L o-w^tJI ojjk ^^>- ^ 

jjJJl oL^JL-Jl ^-a-^a-u-o ^ (Quarks) oLS'jI^SJl liLlJ ^JLl^5l ti]jl_^SUl 
(The Superstrings Theory) iSSlaJl jUjS/I i__,JaJ ^il ^ ^ 1984 ^ i. l y_ J J^i\ 

tojJl i>AL^u jIjjI ^ o^Sio oiUU iJj^l obJUl ol (j^y^ 

ti-^Jsbjcaj^^SCJl OJ^JI ^ J OjJDl ^ «^J*>Vlil (^jiJl ^j^ 1 liiiij jl^^Nl 

(_g ji ^ji j+a-*S\ (^L«_Lp (_$jJ 4_vi->j-P JLol d5l_L&j t ^ a . » llj SJuJlJL! I AjjjjJl ojillj 

jIjj! ^ L^J! ^^Lp SjUU iJjSfl cjLJUI jj-^j ^1 aSjJI j^jSM 

jl j tJjiLo JsLiJ il-Jt ^j-l-^ (1) j-SCj jl ^y> Vju |JL>- ii-ii ^-r^HJ J^j' dr 0 oLii^ ii-Ji 
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^ SjUU ,^JjSfl ^»*>^ jJi^ ^Jl ^ jU'j^I dik) 5iJbi«Jl vJ^Jl oljljxA^I 

<L>jJ jL^>-j Ujk j~juj iiUaJlj SiLJl ^ (5jL»xJ| jiSJj dJJJb ^ j t i^lll j JJoSGl 

^ SjLJI J _ptJ J .<*-JiiA}\ jJUJl SJlJb- j j££ jiiJl ^ 4^ j^il JlSjS o-U-l j 

j^xJl IJL» LJa^i ^jbU ^jUJl ci!>UJl ^ JLLJI JlkJl J JJUwS ^Jlj JUWjluJI 
. Lr ^Ul U Jl>^j ^jVl jL^ JJJI iJt JJL, ti-Ul J-wgJl uA-SlI 
•4© 4t j>)$j¥ *d^l J?! t^JLJl <jU~~i 

(_gJjCo *^ cLU— «j jj-jkJLlJ ^^ij^l i. a./? i ^jJl jL^Jl » jl JlSjj 

f-U-Uil ^ JVVl ^j-R- cJjio-l iiJis- . t _ r ^lS\ LJ 2^*^' uAh^' 

cs* ^ 3 JJJJ ' ' y^r*^ ^ f-ULJl ^y> J_Ji i_u«J jSLo! j jjlll ^ OjJjJI j 

cMj-aJI jtj fj-^ L»^J ^yJaiJl £j^J> j}\ lJLg_> iu* AjU_j»jjIj i_aJ1 J_J JjJl (^jJl 4)1 

^ Ui**j ^jJt; d\Z oUJL- ^iJl ^"UJI jlj wjJUJl 4il ^ 
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(4 ij-^iJl) 

:(Jjli y> y>) JUs Sjj^-J 
.(4 _ 1 I^^JI) 4© J^iJ 




JJ OJJ J Jj>- L&J j->s_a 



°JJ— 'J 



<U)I JjLP <uli^ i^L-Vl OpIjxJI s-Lvjtj t^jVl ojL* ^ ilgJ^-Nlj 
oV tO^Vl ^ oUeJl ^Lliaj t LjjJI ^Ji ^y^^ J* ' 

sljj^l t^yL^Jl ^ g : oJ 1 IJLg_) <u~iJ <L-Sjj J g">^j j»J lil oL^J'Vl 
J .,<? ; a tiiL^Jl oJLa o L^JV I <UL*j 4JLJL>- , g « 0^-? is ^» 

to ^Vlj LjjJI j~^>- JL9 dJJij O _^5vi t UjJl oL>Jl oJlA ^ 4ljLo j 

j»_^iJl liUJJj t(J_>ji J^Lp 1 jL™>- L> g . 1 *j 1 jLjl>-Ij 
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^ 4)1 oU ^ _y>4 Obi £-jjLj j^-^lJl ojj-- 

:(,JU;j ijLy) Loj JjV 

.(8-5 :fcr »jJl) t© 

<ui Jji jW-^I <L*j1j ^^JlJI ^j->^> j \st^p\^ JaJLi_»Jl j^^iJl 1.1a i_jIjj>- ^yLi ^ 

:($g) jJUJl 

.(10 t9 ij-^uJI) 4© <>* &3 © &8 <>* ^ 

il jLj) 4) Lup : oLsJl oJla ^ jLJ)fl aJL- j oUa»JL7 jbujjiUl obj VI jUUj 
4)1 Jjlp oliL tjj^j^l ^ i_s "jU^l-i V I oL~>-Ijj ^LiJl ' j-*! L*j (JLxjj 

<u j^l LJ iSJi i*j>-jJ dUJu -CL?- <jV t4^p (^UjO 4)1 ( _ j aL ^^xj- L$J 

oLJ^J dJLii Ji^i jl ^SUj Vj .^JL^JI J^JIj JiL^I jU,Vl y> iljV") Loj 

il^jjl jji Jjl LfL^IJu jj ^1 is^aJUJl cjjLvSW ^ 4)1 jjji ( _ 5 Lp t_i ycJL; Vl 

V j ts^LaJ <djj! ,_jJL!l ^jJl J ^-wJcdl j JjJudl j ^-L^r^L 4)1 J jjjJl j! t^L-J^fl 
-lij 'ill tltt^ J-*-" J f W^' f*^^"" **** cs* J p-O^' jTjiJl J VI pJl jLjV dJUi yj^j 

5-jlj^Jl L^jUSIj-JIj i^yLjJl U_$jLL^> J Uioxi Ugba>o (JUjj iijLj) 4)1 
^JJI t-ij^j^JJ jl j>bJl ^L^aJU L»l ijLLJl ^ jJl <ui c~vs> (^JlJI cJ jJI 

.ij^JLJl AjIJU JP »J^-Lp Lfbc>- j UjUsI ^P Lf>-j>-l 

Lg^i>o olj fill j^'jl-; ^»jJu <jl <u!p ^L^Jl ^^J' jL~»Vl jjtl 

1 _^ > " ' J_? I- 1 V jl l^s>i L>t^o j l <U L«J V I I 0 j^J I {y> 0 j-oJLv>^o 4^X*P ^ <UA I 

jj lil <uS! to J >- X i\ Jl jJ» I j- 0 ' l^jJl ^ - r " i-^* 5 ^ <_sH '^r*'^' J-^i 

^L>-j L VI ^jlit; f «jl^V t^J^ t>l^-" j 1*I_j-a fj^f- ij il^o t_i j^j <uU diJi J-«-ij 
iL-JJl jl iiij-dJl jl dLlJl jl jJiGl <_)!>Li> ^0 ^ (i (53 

..j^^Jl jl j^JJl IJaj 0 ^Vl ^ tiLL^jj 

o^lwaJl JwiiT Cr° 0^-^^ ^' ^Wh^ lT^J "4-^-5 

4)1 1 1 L2p ^„$..1p t <ui I jLii IjL^>-Ij S_^>tx-oj 5jI (^^) (jJUJl L^Jucs- ^^Jl isUl 
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All! aJu ajii J^j rt-i JUi QP Uft -a-S) tljuil ij, (QP IpjiJaJ tluJo y> 

QP U-'j-" 3 -Mr'J > ^Ic- f-A_a-l_a L_*j_yL*i dj>_00 (Qp l^\a,.jj 

.(15 _ 11 : tr —iJI) 4© £^ 

Jjtij £p J^Ls ^ JL*j y>j tAJLkL- J aJ caSOu J a) ^Jbj-i ^ <.aSCJi»j 



j/Vl <t»^\ obSM J ,^1-Jl jU«*)f] <>» c_Jl^>J Ll^p SiLJl oUi^Jl J j 

t LftiJ^aj (^pxi ^^l AajI Jl J > Jl_y>Jl dllj ^ i_^^r^J t ( j~»-lJl > 

iOp JlySfj iSfl JiLUSl \y&\ aJNjlL! ^ycdl ^ juN dUS Jl Jj^Jl JJ j 

t^uj^Jl 2uV *Nddl 

f-LJl L$J Ijilji (JU) Jp ( w>- Jij (aJJ) aJ^Ijj 4^-»j>- i^-x-o-j Jj»Ij (JJJO # 
(JJ) £*^>j 'J^^ ^*J^r^* JUIj JaI J l_p_*i t^Li Jlp (JLJ) ^w=J 
(S^J) IJ^Ij (p!jU iLJ)j (JsV JJ) :JLij (o^U) Jp (<JJ)j (JjU) Jp 
.^jJL (^1 J^ (5AJJL>) aJUIp ^1 (aL%> aL^) : JUjj tAjJiJl SJLij J JJI 

y>=JJl ^jJ» Jl jj-^Jl i_j jJ<^o SJL^>-Jl |»^Jl V^J-" * ^r^J' >* ^ JcJ') J * 

:(JUJj iJjLJ) J*^l oljiJl oiJL>- U5 J^UJi 

.(187 :S^JI) 4- • • ilUi i£l 

. Lji j jj—o-Jl ^ jjjj oJ^«-Jl 0 j^iilj J^' ( -'j' i '^ >s d jj^J - ^*^' 
1 _^j<m_ (kyLju)j (ULJLp)j («^ULp) j (ojLIp) j (ajLLp)j (LAp) (^^Ip) Jj<JI JL; * 

: JUj .(^-1 j-p) £»->Jl J (S _jJUJl) diJJLS'j t Jl pUajJl jJ> (f-LUJl) J Ja^ 

ajjL (^^Uc^I) : JUjj 1 0 ^p oU (oLIp!) j 1 4j <Jap : ^1 \j£ (a^Ip) j (oLiJj) j (<u^p) 
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* 9- 

y> (c~-li>) I JUj 4 o*U- ^^j^-oJ (4Jii) : JUL 4 <U ^Ja^J (J> 1 <J ( ( _ s -l«j) J 

(4-^) ( ( ^J>) :JUjj 4ojlki- £j-Jl (4^Li>) ^ Uajl (viUJl)j tL^ljiL 

p. f, 0 * 

* — 

O jj"^-"-? 1 L*-^> (92) -j j dr^' cs* ^ i_s* <jV-" j^'* 5 

4 JU JiiL (3) cSU JiiL (5) l^^j liLJ JAiL (8) JjLJj 4 JJJ! JiiL (73) 

.JUj t( jj (3) s^sji jjujVi ^ j£ sjb-ij s^j 

^ LJ tjL^Jlj JJJl JiLxj (^buj ^5jLj) Loj LJl^ (j^j £-^>lj-»-!l oJ-» l_JipI 

tl>|Ji*-Sfl ^jtj '^^p' •Jj-^j ^J-p jLjpAJ 0 y j i l y>Ji\ oL>JJ XAJc^A ^y> dUi 

jLjVl ^L^-!^ Lg J>'^hj jWJtj (JJaJI JJJ! JiLdl dUi jjJu <jV 44j«jlruJl 

OliJ^S" jbl jLjJlj JJJU .I4J jyjt] 

J_p- (j^jll iS" ^UaXilj 4 jjisJl *L> 4M c? ip (jl-i^J 4ji>Jl ^ 41)1 obi £y» (1) Ito.jlaP 
L5 ip <L>-LJ| J j.^a.ft.11 JiLj J^l ^ IJla i«^>- j tjj^oJJl ^Lsl LAjja^s 

.^Jl 'jJ-> j»LkoL jLjJIj Jc-^' (J^ l5* 'i^O^' 

^ jA i~J>jH\ i j£S\ ^jiua^i ^S- j^Jlj jJJa-Jl JJJl jjaiujl J^LJlj 

^ J5 ^ j^So»cJl JiLJ! iJi^-i <. Lgj>Ja^ ^Jjs oL>Jl LoLi^iV Loj!>Ul oljj^^Jl 
Jla J^o 4_jL^>Jl 4 U .*. i I iaj*>y! «• j ) I oLJj '•" A - > ,^° jJ'j j->J I oL>-ji 

JsLli ^Jl SjLi^ll dUi ^ ^yiSoj 4 La^^j i^^aI! J^I^jJIj t^Jlj ^Jc^>\ 

0 j-« j-» *y 1 o L»J^/ 1 0 Lj>J L^J I o L> y> j^J I JLs- 1 ^LxJ I ^ JJJ U aj^jj : 1 1 5 J^*J 1 
ilaiUwJl ^ L»L» t_oJb j j^o I jjtj t jL^Jl; diii jj*- L^jii jj j t JJJL; "j^i _jj*iLJl» 
^ jjcJl ^ jS JJLaJ (Anti-Oxidants) obUi* <GV jLJVl ^- ( _ s 1p 

1>!>UJ! ( _ y !lP SJaiU«Jl ^yi* J-**jj t^»jJl JaL>«j JJaJL ^ol ^dJl j i_JaJ| ^1 y>V 

4j^jj'..,^1| SJjJl ojji ^ Jjjj jL^JL ^p^-iJl 4SU2J jj^ycJl ol j-^ij '"J^ i>-_pwJl 

OL^jNl ^yi _y<J UJ-j t JJJL {jj> jJ*>L^Ji jl ^i^ j_J^ j jLfJL ((^J j _^~Jl» j'^i 
L? ip SJjJl oJLa ojji ^0 Ja^j ^Jjjj^^aJI ^LjI ^J-^ JpLj ijpLkva^l >lj^i>bU JJJL; 
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jl^Jl J jjJl ^Lx-Ji JaiJj 01 aJI jt-~~>- J 4)1 £~/> £^Jj jj^J 

^Lsjl. i_A3 j-lji ^ . .,.g at-! I ojLg-?- jjj jja> sJ_^>- 5_jLj>«JI 5_c- L^J I Jl 4_]L^j jH 

i JL>- ^./jti bj& t^p^-LlI uL* ijjJiL» A^l^xJl oJla jj^C^j t <( ( j t Jjjj^«Jl» 

Jajs^Jl i^jUJl ^i!>Ui] ^L^JUI <~-SJJl Jw *i i_JUJl IJL^j <Jp dills' 

.at^JLj -s-j 4)1 oi^ jLkoS/l Jj^j t^LJ! gjyj 

^ CjiJ^J tJ_pwaJI O^i: ^ jlfJij JJJI Sjl^>Jl CjU-jJ J^L^.j 
tiJJi j tiotjJaJI olj^lll i-_iixs^> ^ <Ljj^J| toLi^U A^JLvaJl 

Jlii^V i^JLstf Oj^j ol (j^jbU LSC*^> LfijAj ^yd! w>/Vl yoljJaJlj oLLjJI 

.oUJl 

^ JISCH jJLill ^jlj t L^> J5 ol j-4-«J i*j}Ul ^L^iiL <-*Sj£3\ IJL* f-U-jl Jp 

.oLJlj (jlj~>Jlj oLJV! {y> JSJ eL»Jl 

■ Ujkju»-I t ^"i! ^ L»-^» tL^gi'A^-lj tU^JUjj tU^JiLoj tjL^Jlj 

. ! ! ...L^j La^^Sco jl Ljip Lt;J> 

ul ylll jL> L<L«J {y> JuJjJLj iJji^Jl jsLtoJl oJl^j Jl yiJl J^-Jl IJlaj 



.L4JLP {jaj l y>J s £\ <&! j! Jlj <Jj_^ Ajj-^Jl! 4jIJl» jjiCJ 4JL-JJ 4jLJ| jt-J^-- 
^ jLfJl j C J-JJ 1 JiL^j iuJlj J../?.aJl i_^-U> jjfcj-^LJj -iSjLj Ljj LuLp liiSJJj 




Lusji jjuj ^uaxtJI jM«^" jlgjJI 4jLia £§jj £j£J JUJ ^« <u ^u^jj (173) JSLw 
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•(6 :^.) i0 • 

_piVl 4>V ty 4* 4 o> JiJ&G JJ> 4E> :|i 

.(44 
.(62 



.(73-71 Ij^mJI) 4© 

:(Ji\jCj iijlo) L.j JjA. Uu>J .t-UkiJI -u, VI OLJVI l$£>Jb jj 

• (5 < • • • ^ ^ £ ^ . , . > 

^4 4 &i k& -Jt M#j M Si 

.(23 : fJj Jl) i>>«~* ^ 

j[ liE ail :4J^L GuU^) j^Jl ^JJI pL-JI JJ y» JJ J! Sjl^Nt 

. (29 - 27 : oUjbJl) 4 © 4^ g?S @ l^j^ 1^1 "^J © l^' ©1 

jljIp oLpjUl Sjj— (29) j»i j aj^I ^ o^jl_pi (LfLJ) hJS ^ <_uljJl 
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SJLJ. {y> ilj^Jl ^Jb- *L-~l! Jjcp- JL3 (JLCj iljLj) 4)1 j! ioj^iCJ! AjNI 

<s>-\ j^Jl ^jVl i. i yg i ^ jLf^l iiJaj ^yij^l yp- *U_^J| Jj j.sfl.aj I jl _ JJJl Lg-»-*J 

ll) jjbo ( ^w^>-j 4jLj! Jlj>tj oj.AjL»Jlj jj-J <*ia->ijl»Jl isLv^»JLj C— ISU 

I /^o 0 jJLc- ^ U j Jli»J I j j I ( j» iJjJ^J I <=-J>tJ I jlg^ 1. ., j I 1 

ioJJaj jjji IS! jj—oJuD <l»-lj^Jl ( jt>j*)}\ ^Jufitj _>LgJ I jjj <uJs 5Sj (_£JU ^c^aji ioj^ill 

.«*L_Ji JJ» j^-U oTjiJl oL~* Uj j! Oj^l 

Sj_^ (29) i^j^^Jl iMl u Ju Jb oijl^ll (UUwj>) J ju>J LU dJUai" 

i_jUJl ol £p&.. :(JL~j iijU) I4J Jji (jillj oUjbJl 

t_S*>UJl ^ ( _ 5 Li-vJ I JjUaJl L» J t*L\_Jl L ^J> L ySj > i!l L yw5 ^*2JJ tfU^Jl Jp 

o^5\Jl i., fl sflJJ Ja^5^-»Jl . ■< t y« jJU ^_^J^ Ji eK^J^ LSj^-*-^ 

O L>^-«J>«J I ^o^ta <_^* ^'-"-"-"-IJ (J— »*lJl 4^9 ( j~£j£j I ^ ...a.i.tJH <>-lj-«Jl <U-^ijVl 

tjUJl oULa Jlo ^jbO ^jUJl <_»t>yJl <^>J! IJL* J iijl*Jlj iiiLJlj iJUaJl 

■ -y II jj^LuVl _j _jjJ t lijfc ^1 ^j^-lJI i^oiUJl SSUaJl Cj\^-y> ^ ^J> *'j>S\ J ji>C~£ 

JJ ^ LijU> jjXJl jtJajt* ^^yio L^Jwo (, ( _ r .^-lJU Aj>-Ij^J! L jj>j s l\ y. a ./> i ^ oLj<-U LL»- 
cfJJj-^J t^^^wO-^Jl ~A^-\yt ^jS- ■J- ; J«-Jl ^yij^l t a./s'> ^ ( _yS>jVt JJu (_$jJl ^Lo^Jl 

•o^jbU ^jUJ! ^j*>UJl Jl ^j\Ju> ^jU ci->U> L>J j\\ p-L-JI ^1^ wJL JUJI 

iljLj) <J J IjJLij ...» : Sr ^j L« lj <til u>j) ^JtS" ^1 * 
.•...JliSfl jjki *_-Ju y^ ^^JJI il ^ju 4® c^* ^ 
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J*i Ifci J-aU-Slj c(Up^JI JLuL" ^i) Oj^ 1 V?"" 3 ^W^l c?* J tA^Jik; 

SI :jJlLJ0 j^-^I 

JjU« ^ i^iJdlj ...» :<waJL (i*-il_pi *u-?v> If^lS" (^j) J^isJl pU-j * 
sLs- ^ <d j <. ^S j (j—iJl ^ •*-! J-g_>i^a 4,<uAioj J^" *LiL^ JJ-!lj .<LL><jJI 

...» : <uaJ U (oIas-jJ! <uil ^ ^ic) d\ ^yU-J jLJl 3 ji^s pU-j -:ic- 

J^loJUaj LjjJl jl t La* j-^> lJz*^ (j-w«JtJl ^^-^ (^1 

: A^aj Lo (I 4)1 c$_)=r-) j^-^l * j^v * 

ojjaaxJI jLfJli 4Aa»Jij <ulj t<**>Uaj Oj£Jl ISI J^L> j^Jslj fj] ...» 

. «...U Uc^i JjU'j ' ^* 

i»_oUJl jl ,_yi* il^jJl ^w>lj (j-^JLJl oj_^. ^Jiko ^ ^^^Jl t^Lr*^ (3L~JI 
Lsw>lj iJLa <jl5j i lJ ~^XS\ jjju iSjL_*Ji Sjj^Jl oJLa ^j^l £->jVl obSfl ^ 

jL^Jl <Ut>«j 5j JJW ij^J ' viLj ^^1 Oji ^_^"JJl Ajp-UJl ^ jj^JLiLvJl ^j^~AoJJ 

jjVi Jc_* ^ui oSl aUij t o^5Ji ^Ji j! >u~ji ^i j! ^jSfi ^i iiiUJi 

^1 jl^Jl 5iJs oi *LJull ^-^jI ^L^l 5^Lj a«j jjSO" j ! ! ...jj—a-lJl ^^I^j <^jJl jU^I 

j^LJI L^SC(W i_$-L>Cj N |JL»- AaJj iiJs ^^j^o^iJU <^?-l j^JI A-jv^jVl 3 j53l 
l ^ r; j iL^sLsJl 4iL^<JI JjJaj dJU-^Jl li_a> Ojji lilj t j^tJl la .» ^ j-^ J^-^ 
ATI U . "j"-* 1 1 ^S ^la ^ Jl^" OI^^^^J ^jLoJl ^^,^4 3jJJL»J|_j 1 J j^^ijVl 

L*j_pt» J y>- i y>j y $\ d\jji ^» jl j^X^L LjS'^tjj jl^Jl oJUJulJl iS^Jl U 

dJu—- Ojji lit liJUJ^ ! ! ...jt^Jl lJ^» J jj- L* jlJ^ ^ L^- 0 j t^^^-lJl ^L»l 

^ ^"Aj 3 JS^ jJlUIj) Oj£S\ ^ U iJjJuJl >3>Jl ^kS i_ival> ( _ r yij > yi jLfJl 
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^Lij^L dJJij jl ilSJ ^y^- diUS" _j its' J*Ua£ oUjSCJl sJl* cJI5 LJ j 

^UJj^I lJu Jb«j ^^ZAX jU <. ^l. jJi-S' £y> ^jbU tijLkJl <_i*>UJl ,_J 

^\ JJ jj t4_»jjj ix^ojV j-A *L>— Jl i^jj-^a ^ ol y La j! -jj _ Li ^_Ji>l jlj 

^ _^si ^1 |»JjJl \1a Jcu->j '^jVl ^ — 0 l^I ^Jj oJH*l UK ^la/Vl 
tilS UJ j . ( j ^SCJl ^0 iJj-uJl *^*Jl j^jJ ^J^j JSI c~vi-a 0 cJVT 0 jts- 
4)1 ^1 N il^J Jlj t0J Ui:N J/Vl iWJl j^. ^LJVI ^ T^*i-. Oj^l IJL* 

JJ ^y> "%^>\ jikjl «-_j-i> jA *l»-Jl |»_^>«J <^5/«-M ^SIj^JI {y> bJl J-^ljJl *j**sJl jli 

J-^J ur^- <jr~-~- 51 
JjJuJI LJI j 

^jl J^JU^)| ■LAO 

c (j ^5\J I 'tJ^^j 
^j-^ J-^-I^J »j llj 
4JU2JI jj-v^ 

£_a <UjU» jj-a l«-j-=^ 

pUoJI iL^lii ^ ^j^l 4^ jtVin JaIJI ^% Uut (174) Jii ^ o-LjJl 




jjl b\j <.f*>Us)M yb j^^SJl J^s-Sll jl U OwJ dJJuj .bJj5" iJJaJl OiL La 
jUvJl 5 J-*I ^ <llU-j <oLe ( _ 5 lc- Lg_> ^ jJUJl 4)1 ^y> jA jL$Jl 

i.i jj 4jJ^j L»j ( j-^lJl U ( _ ? L>sj jj^o-iJl £-« <fr>-\ _j^Jl o ^yAj jj^'j'^l ^^Lp 

t^jbU tijUJt ti*jUJl ,j-o ^^JLLJl *j^>Jl 

i_ival^. JJw* oljUol ^1 >Uai]| 0*>b~j Jb<-> Ml^ L^ljil (^^-oj jJ JpLL*- oi-ftj t ^j^U 
j»Lc <5Uj<jjIj c-Jl JJ ^ Jjjl JlJ t i-jbS' L&ijjjj '(l«Lr~*-^ OjiJl {y> oL^i^Jl 

J^Ij LJ t jJUJl 4ll <uL ^.^Jl oT^aJL) JLg_.i. : U-J 4_LJL»Jl dJLU iJl jil jJUJl 

0 t# j ls£ lit :(JJli y>) JUi ^Sll JJ <J *U~JI 

.(29 .27 :oUjUI) 

tLuL-I Li" frL-J! ^ oil* (UUj) j (L$1J) u^*^ 1 Cr° iP <J V 5 ^ 1 

^^Jlp *>Uaj"l I JJ ^ <J&£±a JJ t^b JJ j_J ^U-Jli JJi j 

J Li dJ JJ j .f^U^JJ ( _ 5 =w' cJjJl ^ t^jbU l _/**-J> (_j <_5^' 

^-Ij Ji$^ olpjUl Sj^. (JUj iJjL') Lj 

JJ Lai t^U^Jl jJJajJ (j^jJl ( _ 5 ^J«J (^JJI J-» Aj'V P-U-Jl JJ jA (j^jVl JJJlj 

b\j t^-^JJ <s r \j^J\ (j^jVl i-i^J JJ» Jl»j aJS/ (j-woJjl (^LLpL J *>\i (j^j^l 

^jSft twiyaJ c5^p<J ,_jJl ^*>Ui)fl jj-c ^>jJl S^liJl jJk JJi .pU-JI i*JLkj J-vaJl 

oJj^> ^">Llil jj* j t (j^l./oll ^^^tiJl £j-LW (_JJ Lgj_j ji^ ili>J jj^JLil j» ^ JL*Jl 
j»jb ^»*>Uil ^L»-J! JJ Ul t^^jJl j»Lol La>j_p=^> J ^j^l oljj-s 55 y>- J 

J-J.J diljLS'j til J—Jl 55JU^ *b _a^. iijjJl C^aL) L^5 _J ( _ r ^»^Jl ^i_a» <J jJUj 

j> dJi j_J *_^Jlj if-\}j~* *j>Jup ,_J AijjJl iL»L> SJL^Lxo isUj ( _ ? Lf> ^» _j^>«jJi £*\y 
^->j Uxo o^LJlj t ( j J -o-^J I j^jj I g';' L»^*j i_«5l_»SvJl jj-o SiLJl isliS^ ^ JUJ-Jl j^asLJl 
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l y^jjJa)}\ jLp JiU {yi iJLuJlj <S3CLJlj i/Li>Jl oljUJl — JL>- ^jL^ jj~»-~n 

jj^j jj dlijSj (L^s_*j ^ (jTr^ 2 ^' >— J— « o j ,^Jij y ^yjy. ^* <_^^ 0d~~' 

o^Ljl Wilis' jJ-ajj tiiJl ^jaL^uJI jUJI 4~L_!l oLo^^Jl ^h^j ^J~Jl olji 

u-* <^C~* — ^ 

^ 4_L_yi zyrj cy f-*V^' <_5-^ /^l^rr 10" 21 ) ^.^-x-SUl ^U-;_~JJ |»l j^>Jl 

.4ijJl ijAbxJl iJ yJl oULJl 

Coils' b_2s (j^J ' *J (»" ?l '^iJ jJ^J^' (_s~*i jj-wo-Jl *L«_Jl JJ ^^—JtJ Ljk (j-* 

<j-° i/J'l f-U-Jl JJ La _^aj t ( _j~»_^J I ^^IAj lil JJ-JL; j»— ~Jl 

.e-L»_Jl J~L H ojj jj-^o-^Jl 
*U_i!l SjLj Julj ^1 p-LJl LjJl J_sf jj jiLL>Jl oJu 

Li" toLVl ^ JJi jJt- $xs- Js o^SJl ioJJi jlS'jj ^yJl ibb-Nlj 5JjlJI oJl^j *L_* 
c^U-JI JJj ^jVI JJ ^ JS" 

JJj ^j'i/l JJ Jj^Ij L^i U^> J*>^j i^L-Jl Lf >^j (^jVl ^yx^ 

LJuwj cr^-^^ ^j-^y o^S oUL" (^JL3! ^UJI J_^JI jlj tjJUJl -till y> ^^Jl 
jtJLi- ^J-^ fuJjy JjJl ..jT^lil JjJl jL^t^-s^i i^jVlj olj^L~Jl jJL^- J-J ^ 

_ <~>~J AjJ j-^P ^SJ^M O _J j-iJl oi-A (_$Jl4 <Jaji5- (_$JlJI jLs^—. j l 4-i~"JJ *jLJ^ 

^ U jU^p^fl lJI j>- ,y4i LI ^1 j t LJlp ^j^l ^1 ^> y. o"\ ,_Jlj - irfjJl iiJJi 

^ rn vfljj ^J I j& jJ Uo j^JaUtj jlj < j^sS- J5 JaI i>-U>wo ^yi Lo j iJai 'b/j L f*aj>*j 

jLol; |>!>LJlj td\jjd\ i«-»J ^J-p <u) JU>Jlj i»j«J ^Jlp <uj j_<u>Jli 

_ i <fi p iff 

f^^*^" 
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J3j iC^ JuX (27) 

r pi 

4® oj^i <^j*\ s^h 





(5 -tj^y) 



^jJlp) (J-jjj 'ill (v— 'L; o-^—o Ji j tiJu_™Jl UjJ-> 109 LgJ L;\ <.kSL<> 
«uil J j-ij tojZh diUij (<»^L<Jl <u)l _j L-J 

4j»_§j ^aj its' jl Jj<j <— >I.Ldl Ij^Ij^lJ 

!!...oljVl 

t Lj 4)b 6U-jNI 

' * ' ** 

^ j 4 £jb_* ^ j ^ J '■^j--*' j-rV ' l-L-w b t l^j-l t IJ-p-I j 

<u)l Ju*Jl oUjI <_bX N dJUS Jl^j i||§ 4)1 Xs- JU^> lJL~* 
■ 14JI JjJl e£~bM i_jb5Ubj t4^JL*jjj j»JL>Jl Jj^»^J! IJj> oj^Jj 

jjli^j! Sj^Sj ^S^Ji ol^U oUj)M o! « 

<. b^-U^lj t b^»J lj t<jjU-Jl iw«^Jl 4liv2j cilLJij '(ji^-!l ^ 

Jai^j <di4>o (^Ujj -iijbj) bjj a^jkj b^o jj-o J^-j-Sl i_jLx5GI_j 
(^LxJj iijLj) <ujI jl ^Ij <. J-j J-j IbjJ ij<-;j1 



Jl iwliJl JJL.JI 

!!!..i*UI fLS 

^1 i*_ki»Jl OjjjJlj t^J^ *i»^iJl oJaJbJl lJjjxJIi (j-^^J »JJ-~> cJ-g^lj 

Jl* <, Jj«j i_i^5o L ^}\ j^ij^Sl oTjill jl (j^o ^rr^ 'OiJ™^'- 5 iJUiJl <u>jj<-ll ^^^l 

.4)1 Jl l«J jM\ 

j!^^l IIa Jjuj 

.(1 iO ^ ^ & 

J^^j ^ J^- J ( Jbu) 4il jL^>-^ a5C> jUS jlici^l y» oLVl t_^<jcj 

<u^j US' ULj t ^>kJIj (JUj 4i)l «u ^ r i) aj^jU <.^~JUJl Jlj jt-^Jl i«JUJl 4)1 ilL-j 

(J 4)1 jJw^ ^ 4jL-u o^L^JI Jlj-ilj J-^JI JL~<jl jl "jj-Jjj 5jj— J-SjJ j 

•Sag '^JJ i*-"^*" M 9 ' J * t * °Jj— ' J 4ibw Ujj <JjA> cLiJi Jj ;4aI>- 

.(24 : 3# fe & "ft £ b\) fe? ty> 

jJL^-j t,j^jVlj oljJk_~Jl jJU- j-» (JU;_j -^jLy) 4)1 ol i*->^5^l Sj_^Jl JiSjjj 

oi_4> J 4i^p ^^»><ij jt_£jL~2- jj jt-j «.Jj , >V>Jl J5 yi <uJl (_gJJl jj^ j t o~o^Jl 

.UjJI SUJI 

t-CUAjJl Jlp ( _ r «jiJVl jj j (iUVl ^ 4)1 oU^ 5jj— » Jj 

^ll Ji" ^jJu J 4X*5o- JLkS'j t 4iL>J Apljbl J 4jjJJ il^JiUa JlC- j t 4lJ|jl5- JJ (. iS^ljjjJ 

.jUJl lla ^ 

a-* J 5 " u-ri il^U-II (ij'j-^l Ji 0-° ^ iJ Uj^I Sj^wJI ^^Jj 

^ ^»ljil -^^-gJ tiJ<j (_$jJl 4)1 ^Jtjl>^ j ^U-^!l O^fU- J 

ol jLi^ JjJ" Jl j 1 4)1 £j*i> U ^ jOj- I I _^J-!i LJ oJoLJl Oj j-ill 
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4)L» ii^iJl jLc f-*j\j~£>\ J>]j sfjLuJlj t^^Jlj tdUsJl y 

^yr jJ I <u^j>oj t 5>j L«J I ^jt> j^jSj <-(tj5 <j-^=- *>U j ^> I j US' JjUj Lj Uj ) 
^yj jJj>^j LJjJl y>\ y> Oj-gjj ti_jL-^>sJJ <uJj y-> <_SjijJlj (.(JLoj iJjLj) 4)1 Jl 
<jUx^ to _y>I j <iSLLj j j IJL& <_jj jjs (JUj) 4sl oL ^SUj j t« y-^\ Jl y>l 

.^yljl SjJiJl ji JjljjJl J-* 
^ jjLji <*-ASy <U^Aj I S^jJj>J I ^ jJ^a t_is j-«J "Uj y^S I Sj j_~J I y> yu j 

by\yy y.AJl J*j \y>z\ ^jUl Jj> *Jj ijg| o^yl\j pUVI pJU- ^L-j ^ (pJl 

li* ji suSj^ 'jt-d^i jT^i ^jJi ja j»juji J_^-_pi _ ijjjj Li Li; j Lis _ j j&aj 

J-jv'Uj <jlj i j ^»Ljj Lo^SCj LjJLc- LL«~g-» j iajjLw iw»xS ^ <dui JjJl L»J 

^' £l> j jJ ■>-"- » ia : . , M (>• lyolj Ji *C>J\i\ jyyj 

.(38 rj-jg) 4^ 

4)1 ^M? jjk ^^SCJI jlyJl jl L2s- yy_ o-"^ 1 <y ^ 5jj-Jl sla JijJj 

dJJiS .jjj^LJL; ^1 JUj 4)1 jlj tiiiLL n/ ^ j^^, jlj ;jJUJl 

4)1 Jp jjl^>Co ^jJl ^» jAj j tSjj^-Sl J-»ULo ^j^iLSJl i_iiilj^J "(j-J^j Sjj^» ^ 
Jp ^JaliJl (_^)" ^jJl l-Lfi ^ U5 ijluj iiLw tc~° jil jjj ^^^dlj JJu^L JUJ 
1^ dlJi 4)1 JUj) IjJj JU^Jl jJ 4JI (JU;) 4)1 Jlp _ ULx^jj Ijjj _ jj^Jb (^JUI 

.(70 _ 68 :Lr J^.) 4© 5^= L^i JojJjt 

^ ^'j^r (( (_r-jjd oj^" ^-^jj^ '(ji/LCJl iJ^lalj ^j^j^Jl Sj-^j J 4)1 jLJj 

.(j»*)LJl 4)1 y f-b^j LvJ 

J* j'j '4)1 dL^ijj jl 4)1 Jj—j i^jXj Sjj^Jl 
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<6sl~* U (Jj^iaJl IJLft 0*^ t^jJl ^1 Ai>t^w<>j 4>jJlL> <_s^L? '5Ht *J j -- J 

_/W>jj <it^ 2^ U ^~^=*j>^ tlj L^lc JU*> l2U (>«J 

.(109 <.108 i^-iji) 4^ Cft^n jL y,j 4)i\ 

.(iJb^ J^l^ ^ ^1) 4->$ ^--j 1 t| i>j^J ti^-^ (1) 

.sJlju ^ J*UJl Lu> -0)1 jl (2) 

\pQ i$z v% & & 4^ Z¥ (3) 

.jl^Jlj JJJI <ft jl (4) 

• y^' l/*^' cy c~Ji o» 

(> 5LJJ «oL JJJI (6) 
.^/^l jUpIj ^UcJl ^Ijj ^^>JJ 

.o> ^51 ytUj ykU iilxA ol ^J\j SjJLSl JUio ! (7) 

.il 4iL>- o <!Xj o SjLi^/l (8) 

.^iio {J* IjjL 01 jj^- jj^J^^-l >?* Jt ' J c^^^^' Ol^^JL) f^As»^i\ (9) 

Jl-Jj iiLjiaJl 4^jLaJ! oJL» ^ iiJLiJl ikiJ! 4-JtiljJ> ^^^Jl^ b-A j-s^alA) 
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.(5 4® 'o£& 

^ojOij^ t(96 : f UjSl) 4- • • • t^^C ■ • *J>*> < 39 

itllSS l3£ Uj^> i^yJUJ 4jj_15 tUJL dUi a o , k p 

^ llil llS C3 J±^1> :< ^JL_^ JUj t (27 . 

:<WiiL> 4)1 <U>j) JMJaJl k_^=-Ua jS^ij 
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?<iiU^ *S£ Ha Jj» ? JJ*b IJU ?<^p <d5 !Ju Jj* .^Ul iilSJ ^JLSlj 

t^^lj ^r-lj OjU ,j5><Jlj 4<OjLp J^JIj i<Gb! (J>Jlj Jj>JI 
L& ^ yu t _^}\ Jj&LlJU ..^q^lLrt Jjaii^' : i*5b i*SlS l^j>\ j <b Jtg_£J 

.« >LJ! j JlaLiJI ^isai jjjjdl *Jljj)l jJLJl Jl i>-U- ^ 

: <LyaJU (ib_^l jJl •Co^-^j A.jlS' 4)1 Ol ^bt-cj C)LJl S ji^i ^jS *b>- j # 

<cl«-S^ lP^" ^-b*^ JL^ S_b! ubj ^ ^jj-i . . .4*^-*^ ^jlLilt J^-^" 

buJj l^jJ-ij 1 J-S' ^ jjjj-ijJlj iJbiJl <djb« ^ ^^111 jJij tJJJl b 
-y> oLijVL i_jb~j>Jlj bo Jit j b^jbjjijlj jVJL^Jlj jj g ,t, 1 1 cLLSJb i-i jjtJ t b_£br^> 

..i-ibuJl <jjj-£jl j5Lj o*>bb<-Jlj obL*Jl ^JUa* ^ dD-Lj .^L^lj 

:^ajU (*b/>Jl __^>- «Ujl j^aIj?-) jt-Jj^Jl jT^iJl ^—ij ^ <— oxXX<J! ul»w>l * 

^ tJjb*Jl oi_gJ buJ ojjj >— aJiigx^j 4 Lg-j J^->-^ Jjb< ^aaU (_)-*■?■ j 'jj-Jl 

jjkj tA^5l>JLj dUi jjA^-b>j ti_^b^>Jb ^~L~Jl $Xe- \j^JuCj tjy^JUjIjjJ ^-LdJ 

: "Wii b (I 41)1 olj^-) ^wiJl 0 jiv' i_^-U^ J % 
Jj<^- j j^l ^V;_y ^'j-^^ J^-J^ ixJsbv AXj^j ! _ r ~o_^J i Jjt^- <G jAi 

Cwi> b jj>- j»Jipl jj-^-iJl cuJLS' bjj tibjJL ax»j>-j Jbki' but. j J-JJL; I 
■ 500 



jj^JLlI i_S yu j~~>J l^bVl i_9 jj£ ^^oJlJLi tolijVl uL> i_r"LJl Lgj t I j^JbcJ ^1 

^^i <u>^sj>sJl il)j_»J_xj Jl jjI J Li t«Li^SC>- ojjjJ_ijj (.4)1 SjjJ Oj_«J_*-j 

(i^^jslocjl /iu^SGl) 4™JsbJwj^£Jl iSlkJl y> ^j^Jl *J>Jl jJ>> (*LwaJl) e-j-^Jl 

tgJ jJal ^1 ij^jJL ol yia jLS' 5jl* <. UL>- i«Jil ^ j ^Ji\ ij^JLi ^i«J! ^ 

oU- j^Jl jJlp ^J^xJl (jj-^* ^ ^^dj (ijSCJL^'iUi oU j^Jl jl ^IjJuJI) jjil ^Jl 
4 ijij^Jl <UJbVl : j LgJ ^Jal ^1 Ia^^SI ^ <U- j^Jl J July i_J ( _ s sJ I 

Jl 

JljJfL ^jj^-aJl f-j^iJl (_£ j-^ ol?-j-«Jl oi-» JajLjj jl ^j. Wt..." ^/ jLwJ^I ,j^J 

*y>- S j^Ip ^ ^^r?" c$J^~i f J ^r-^^^'j) (*j ^x«>>5jl 7000 t4000 ( j ; j ^jl ^Xj ^1 j»I 

j^J! ^-Lijjl ol iAp _ Laji jj L^S^Lp L^>L)J i_w<Luj 5^>-j^Jl J jJa j ( ^x*J! ^ 
f. j ,/) 1 1 it. (_jjL~wi ( j-^*i\Jt jj^jL* <-Jj~p J^L?- _j t_ oJls-I jJI ^ 1 ^ .,^>LL>«Jlj 

I oUyj (5JUJI ^ jLS 300,000 J\y-) 

i^l j^o oJu-lP oJ^^ Jl jisl oli oU- j» ^ Ja-Ju>- jj-P- SjLp jjt ^^i-jVl o j^aJl j 

Cf ^ jj> <J J* 1 i^r^r'j jj-^> <J Lfcj 1 ^ i^HJ 'u^J 1 Lf^H 
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OlSj ^ jAtAutil 5 jjxo (175) JSai 

4 JjjjSllj t j ./? ■>- Si I j t ^jLmsVIj t^LijjJl Uj'..ij t (^j^^Lv^Jl 7000^ <u^>- jj> J jj» 
c-jlS 1 olj <.£~JI oljJSJl silk (j-j UJ jJc}\ ^ i>-jO^Jl ol^J^I villi t ( _^LjJ! _j 

SJL^j 0 t0282^jLvJ) aSUs i^jk ^jIp pJL$Jl 51 5lx5j ^-jjJuNl oljU ^ 

UU- h>S\ ^jio L^-JLpI o_^j aJUjJI <-LUL7 ^s- i><jUl iSUaJl oJlaj (JpUj JiCi ijS 

U oLc^j t(%4 L5 i) Neutrinos ol^^Jl a^a ^jJL* JJi (%96 ( J\y>-) 

^ AjLiL. jL'l (%9 Jlj^) fjJ^Jlj i(%90 Jlj^) ^JJ^ 1 Lr**^ ^ 
— 502 



Jj^s j Jup j i^LsjjVI ^ L§jjIjj- <=rji oljb AjjUJl iJc^jl ^iU^I yS J^^j 
iSUaJl C aikil j J^UxJl ^ <j?J>Jl ^LoJb^l <LL^ oLb i>-jj j 

- C^xJ jj tijjXo 0 15 JljJ"- ^1 L^J aj\y>- is-ji CUjOj jj-^-^JJ AjjjjJl 

.5j_jt» irji eiNl ^Jl l^ko. Sjl 
^ J_p-jJJ LS &\s 4jU1! SJlLw 4~L^- t _ r w»-±J( J^-l-s ^ ^LjuVI 

J iiiwJl ^^iJl aSLU <.%30 JU=- Jl %9 ^ cr ^\ v_Jl5 J p-LgJl 

<ulkx<J I O Lj jj jji! I ya j Lj ^jP o j L>P f- j-^J li dllS t^^J ' (^r**-^ ' *_)-s^ |»— i L i— * J I 
j_» L*^ (_£j_^Jl ^LaJuVl <LJl^P Jj<j»J dJUS jlS' 4jI-L jS jl* ti £lL> I JjhXJL« 

(_$iU y jiUf jl <• *L»—Jl j» y>Ji ^ La j-p J-^-li ^ j ' ( _ r _ «_JJI Jj>-li ^ ilola- 

(Quantum iu^Jl iilkll ^5 ^^^Jl ^ JjUJlj tji! ^ ^1 iiLkil ^ JIp 
ip^~J ijL^ frj^Lil s- ^yill oU-j^o ^ijj o j5i j j>- j s yj> ^jip Energy) 

.(5j_^J| ^Uju^I i;i*p j-» L»j jijj ^ JaO LJ i™JL ^j-^Jl jiLya» 

C-jj Cy ^-^tj^^ ^ J~^~^ A ^ ' " < *J^ J, -**'i-; jrj j-^Jl (_Lj-^* cJ^r^^d "(-Ajj-laJl 

aIUsJI jIjlLjj ( ^io <bU Uj^p (jjLJl j^-~^Jl jU <iUS ( _ 5 Lpj .oii ^ oNjj>^> ^UjjIj 



^ SjJLi (dUi j ti&UJ! ojl j^Jl ^ ^1 j^Jl! ^jj^aJl oLL^Jl i_Ak>Jj 

L^oj) ^^^JslJ^j^^Jl c^l^-j^ ( J^!j^* JjjJt i_ij<j jy£S)l\ j\ oU^ijiJ! 

ijj^ ^^jbU (_5jLi-Sl (j^AJl ^ LJjJl oULkJl ^ "jjy j_j~«-2Jl 
^^Jl (j^oVl jjJl IJl^j ^flii ^jbU (_$JUJ( <_9}UJ| ^ s-J^Jl IJia L-~j JU 
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.j»UajjNl dJJS Jj<ij ( _ 5 ip j_p^waJJ ^j^' jLg-^sjVl La>I A>jUlj t ^W.Jl 

J5 ^^Ip 4JapU3 ^jjji o_^i djJu>«j JaiLJl ^^w^JJl (■ j^al i_jJj^x<JI ^j-^Js bjw j I Ja>JU 
01 i-ijjjuJl ^ j .aJ cui^s (^i-il Ja— jJJ iX^LijJl /Ljl^>Jl oLivaJlj t (j^.n J I U>a*j 

<_iLj»f i»_JA>- dLiJJj t<ui#- JaiLJl t-yjAl C^sJ~<J\ *-»~><Jl i_ ~~~>j AjjJoiwJl 

. ( _ r *»^iJl ^ JaiLJl ^U^JI <_iUsl i?_Ja>- tjLwil J^-io c^-L«J! ^U-iJ! 
:(j5li ^ j^) JUs OjS'j 1?-!^ jj-^li! d)^ ^jj t j*Ji5\ jjjj 

\p^i ^ )j% g Z2tTj %^ jzM 4^ ^¥ 
.(5 40 /£ ^% & &\. \ ^4 & % £ 

.(16 ;15 :^*) ••4© ^ 

.(61 ^ ^ j/&rS 



iljlj) <dji Ji« y> I jiS, oil ^ *Lwi!l> j Jj^^i ^LJdaJl oTjiJl JjLSj 

.(1 : f U;Stl) ^ t£j&" 

.(13 :Ul) -4© 

^Gi^ 4ilt j[ LIcIjj j^iJi} Ir4?J LjTli^ 

.(46 t 45 :^\j>H\) -4® &^ 



.(17 :S^JI) -4© ^ 4 

(Jiiiii t4)j( :( l j_JLjLdJl (JJUtf! jjkj) JLii >_j-^> LgjL t3j-Jl i_ivsjj 
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. (20 s^aJi) 4 • • • Ir^ ffi fyj H ft ^* ij&A 

f * 1 

>;> ,^ t 4 ^ <j.j £ x > . ^ < ^ > ^ -yv .5..-' •? 

4iii jy ^ ^i? 5 j*— 1 i- 1 v»J _>L> "t^ 31 ?. J - ^ri/ 5 X) ^rl/^ 1 ^ 2iy-J 

.(35 :j>JI) <^jL£ ^ jL J&T <ft \& & 



.(71 l^^aiJI) t@ 0>«— J ^_sl gt^o f^=^. 4h J* *&\& ^ 

jl^xjj <lLwjj ^LJI (*j^>- t^-* '<uJLxj 4^^,531 oTjill Jjj! (_$JJI 

(.r**^ J' ^ j* j"** ^ij' c^^- 0 L ^ s> iai»»i <UaA>»j 
^1 o^Uj ^ jr ><aP J-*lj Ijj-^p J^l j <.42X*2 ( _ ? Ip SJLftLi aJ 4)1 (ji-'j 

i] jUj jJl-j 4)1 (J -L/2i I U-lj-- j 4)1 ^1 Lpb j \y,^>j I ^^1^ j IJl»L£ ^ ^UJI 
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< pg| ^ ^ JjL- 4li>J. (28) 

4© 



S (39 :J^> 



^■^J ji\ jjJjj t<L»^Jl (83) L^jLIj i"L^a Sjj_w» j 

QJ Llj> :(jsu ^ ^) jui u*ji ajis gujj 



^ ijliJbj i_jL~>J!j tjjJLJlj (ioyJL oL«_jVI_j i«-L»-vvJl o^/L*j 

.Tjbl jLOl ^ jl tJbl ^»J! ^ Ul s ^1 

j^Jo jj ^1 <+-lJ^\ uTj-iil jl^-l (>« ^ yP-^ ^Jj-IjJIj i^JUiJl 

j! t etuis' ^1 tjj^j 4j«Jii<JI ajU^JI j>H\ ojjt 0 Ji j 

j! t^^S3l jT^flJl (^jaU -t^oj .k^iJJ ^ i_jj1a]|j ^LwbU JJL^u j 
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t^ysl jjt j y>*}\ *lwL 4JLkj ii~~>- jilt <Ul1 J (JjL^ ilVjUJ cJl*j?- Lgjt 

oTj-l!l jL^j (_5^ 'twjjJJ j ji^j Ji j i LgJ I j-^L jjJaj olj i-s j ^xJl >U^I i-s^^aj V _j 
..(—jjjJi Lfj (Jti^j j^-Sl LjL^JI eij^>Jl dLb ^ fH«&l <i>L^> ^jJl 

<.*Jb OLJVl L^J L. : LaUjw J~> ul :<J_jS (t^,) ^1 js- iSJjtJ 

ul^iJL) p_~~_5J I <_»l jj>- ^ <lJ| i_)Uaj><Jl jj J-Jj-j 5H| "fill J j— »j *Lwl ^ LgJl J-J j 
t j-lJl ~u~-l> : ol J-S j ^ (^Jj) t^l^llf cilj]^ : fH Jj^ >-^i j f-^*^' 

>( 0p! H 4i\j 

i<ui>- ,y ajJu ^ J-^M' ^ lS-^' *5^~JI_j iLjj jisUlj ioiC^JJ jj^viuJl 

L^sj d-L5v..t^ j 1 jJL«Jlj j LiSsJ 1 ^^ii JjU>- |l!§ (Ir?^* - j-*-llj * W*^ 1 (*^^" ^^JJ 
^ jJLo j jU5" ^y> j jJ O >!lji V (^i"^' 1-*^ LLJj- _j tjjij^ jUS' Jj«i UjJls 

tj*-iu~Jl 'dsl^ jtrr^l f^L-V' (♦"i^^! oTj^L ^— JIj !!..j»jJI 

cy ik-j^ r J --^ 1 ^ J ^ <P Jl *i l^j^ t^jJi (Hu*Ji ^ 

(J^— j j»J (^i-iJl <^ ji ^1 ^ j»-jU>JI J jJl j j»jL>JI (_^~^1 4 -^- :>t d (»-r 5 ~ j-" ^j^jJltil 

jyjj *• J~ij? 0^ AjJUJl D*y (iJiJij to^L |»Jl*5l 0-° j-^dJ t4 -i 

UU- villi -Uj oLVl i-ivajj ! ! ...oLiulj-uj! t_j|JLp J^i i<jUJl ilL^jJl t_jjLSo 

^loJoJlj (H^l jr ftSlLS Ja^J j tJ^Jl (j^- ^^^^x-gJl j^jjil^Jl s-Nj-fc Jl_p-^ (j-^ 

J-vai ioj^iCJl Sjj^Jl Oijjl J^"l dr 0 J <_5^- jJL; 1 — ^J-^Jl i— il j-p ^ - c-i jJl 
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j^^aJUJl jLj)M Sjjj^i) jv^x^j ^TJ ^j'j <d^j ^ 5J*>\ij jv^Jl 

yr=-<Jl <o> J-§-*j jt-b t<J>Jl tif'" 1 ' <»JL>-.slj tojJLui 4-l^b>J jJLk<Jl j-j-^JIj <.<ut> 
^yJlj SJljLJI _ /r ~-> jjj-vij<-j*y (^Ul Jl t-^jj-iJl !!..I^jJJ oJ_«j ^ ^j^oJi 

^1 JjwaJl l^Ju ^ j j£j Juij i LjjJl oLxJl LtgJ U*>U| jJL/al ^yJl j t 




p-uj (178) J£i 
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.0 jiijj ^ <&>Jl c_jUw»Ij t 0 jilj.,^?; jbJl jt-*j t « j^^' J Lo*^l I Jj~^~ ^>Jl 

6^ cy |j| o>J» 6^tA) S± ol 7^J ci^i k> _>*-^ Alillc Laj^ 

.(70.69 :JL.) <$£^i£jf JjSi" J4j l^- 

4J Jji ^Jl m j>Jl (_jLkio «|§| 4)1 J^-j oU"yi oJjj 

.(76:^„) <® £ ^jjJ U >E l!l ithS 

<Ji ^Ulj 1^ Ji" o/Lj ^AjSMj ol^LJl cj^SJL. oJio ^JJl j^Ji^Jl jJUJl ^Nl 
I4J j# j&\ i^UJl LNI oJl^j c-^ dLIJJj <.*!j>Jlj ujL^JJ jj^UJI JS" ^ y> 6 o^j 

: J jii <ui «-ty> ^jjl ,_^>Jb jko ^1 j jlJbVl J J jiJl J c_JjJu)l 

.^j^Jl p-Ls-I ^ ^U; Sjji (1) 
•jvAjUlj jUJl JUc-l (^jwU Jl* ||g ^jdi (2) 
ttr »_^>JJ i^^Jl oUUJL L^'LJlj LfJeP ^Ja-JI JljJL iLwJl ^jVl »Ls-| (3) 
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1 ti^rr (6) 

uO^ 1 <-b-^ j < > 5 1 1 dljjP (7) 



^JUlj Lr ^Jl ^ J_* ^ (8) 

^JJi ^ ^S/i (9) 

<ultj LJj-^j ^^i-C') ^jj £° jlijiaJl ^ i j->»j 

.o^^Ul dJLUJl ^ (a^LJI 4)1 ^ 
.iiki«Jl ^>jSJ\ JJL-j (10) 
J-W^b i^J-i.Vl SiL«-i (11) 

.oLJ>U L^UJbj pU;Vl (12) 
.Ulu ^ uLJ^I jU (13) 
uluJl ^ >>U jJL^ (jlil ol (14) 
.jJL>- JSL (»JUJI $jig 
. (iSlkJJ ^T) ^Ul! T^jl^o ^Vl »>iJl J«r (15) 
.jvJLJl (i">UJl ysj j^it* jUo u! JLp jjIS i y>j s i\j ol^i-Jl jJU- jl (16) 
.0_?£i ^ Jji ol ijA^S/l oUv» ^ ol (17) 

.ft <JI Jb'U ^ Olj 4^ JS oj£L of (18) 

^ (j/=>J^M J_p- j-oJlJl jljj^ iki! ^yAj Ml 3JLLJI i*jUJl ^ Jaii AjoLJl ikiJl 



^ gjjjj) Sj^us (179) JSJj 

j^iJI (j^ jxmJI *j^JI i^LoLa SjLtj 
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^J^ll^ a^Jja ^j£\jf : Mpj Jj>- Jli ...» .-o^^ax^ L> ^jI * 

4;jg^i\j £->^>fy* J* ^L^jft ^ :(J-^-j >*) JLi L*_S" t jl g : llj> 

£>^t> ® J^t5 fe? ^lllt ^it j*^ i^Uj Jtij .(189 :s>Jl) 

h * L ."U yoj 3 |>«^J. */>^ _>U--" LU-»>r) (JJl i'* uj>c-i? cJjijV 

^jj *JJaj jj-^a-lj li c IJL* j o JlA (j^; CJJ li J t <W2J>*_> jjj <d I j i I g .,f ->i_i ?• j-yS> 

J^Jaj tf-Lx^ij La~v5 t^jjLi-Aj LgjdLk-a ^ J/^J t JL>- l_j *yj> ty>-\ ^ jjuj 

iLUl ^ Ijjj atajj ^ ij^Jl JJi ^t~-*» j4^<i\ y iLJ J j I ^ ^ik; JjL* ajJis _^*a1| LI 
L»-iL) o LS^ jlj (Ijjj j-* «-L-^ ilijl ^jjjjI LoJLS" ^ 4 jjw» ^Ju jjj 

j t j jJL> ( yJ>!s\j) '. <wii L» Cadis' <uil d^^^' jr~^ J * 

U (^Ji^wJIj j»*>L»>pAJ ^JLS Lo olj*- 4)1 «Uj-j) J*>UaJl i_j-Ua jS'zj * 

Ij ...» : ^ /» * 

— — — — — - — — — -514 



. « {j» ^JJl <us jjiC (_gJJ I JJuJl 

jUi? <_£l (ilc- (j- jij j (ij aJjLo j^-I ^ (1)15 ISU Ujj ^^aj jl aLJj t UIj 

•"••••tr-^J j^iJ o~>- j^Jl ■s^^ y>j 'u^.y J*^ 1 J 1 -^" 

tftu^Jl oljJaJl ^ j^ail Cilj-* t^jl 

|»LI 0 y> ^j^S-j il)L»j *^jas*j> toJb>-lj 0 j>i <Jl»VI ^y*^*** C-J>*J <Utll>c^iJl 

jj^a^t^j jJjJl (J^ljJl l-i* jl jj^H *JjL« iJ^>j t J5 ^ ^olll iijj 

.^j^SOl oTjaSI ^ ^iJixJl jL>tpNl twJlj,?- ^ cusx-^V <uJb ijLv25-l i«Jt>- 



JU- L_ft|J^I 4 411 1 J— j jj> {j* ^ j-o-aJl dLL*^ jbul (1) 

.(5:^1 

U_ai^>^>_9 t j^iJlj Lf ~^l]\ (JJl>- jj*- i±jj&*ii U Lgjwo til S jJls- (3) 

c 54 : 4_sl j^^/l) cA>- j L^aJUJ j _^>s_J1j yljj t U^J ^j^_Jl LS 4^ U j 4<tb! ol! 
46I :o^i^-*Jl 4 18 :^JI <.33 : 4 12 : J^jJI t 33 r^l^l t 2 .jlpjJI 

.(37 :c-U 45 :^jJl 4 13 :>U 429:jLJi) 

4 »Lv9 jj^o-^Jl diU U,g;.i jli ySj 4 ^^JLlI j ( _ r ~«-iJl i«-Ja jlj^j; jbjT (4) 

. (1 6 : £j> 4 5: ^jj) jjJ 

.(18 t39 : c 1 89 

.(40:J-) 

. (1 : «|| At Jj~»^J j^Jtll JULiJl S^>tjw> SjT (7) 

0* cs** Hi^bl ^ ^-^y UJajJ j^SJIj HI Loj U^u ^ <+~l,_ jbT (8) 

.(2 : cr *JJl 4 32:yJuJl) <oL*J 

.(9 48 : ioLtJl) i.L«Jl <y j^ill ajL^; ^ OUjlpCj obT (9) 

♦.^jj^aJi olnaii <Jjii* 

I j 4 SjyfcUaJl L^jUtojjJ ^» jl j> _y>«Jl ^ c-jI jj jj^j <_£ j^ill dr° ci^ t^* 
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I4J ^ ^1 

• till Jp^l <J^! ' Jjl^" ^ ^cAlJ 

.(39 rj-) 4® jJR & ^ 

CjJ^JI =■ JjL^> »jJl»j Ijj) ^^-ollj *L-vi> ^J^_JI Jjo. cSjjl jAf> 

(5 :^.) 4® ^ o4ft JJg h gk \ &\ & U t-^Jfj 

d89 rsyUi) 4 - • • o--4 i-iy ^ <> iaVf 

2UJ>£=Jt 2u3U Walt Ci^jJl o- 4 

jJu£ 0 2.4 ^1 _p- <d jJs ^JL) <u>i jlxo ^ ^^jVl J _p- ^^JLil jj- 1 ^ 

( _ s JIp j^JiJl ^JL ojjjJl s-L* frbjl J (■ 384,400 0 ^JaS i LyaJ Ja~*jX* ji-Ljj t ^>j^ 

j^iJI oJLft ^»->-Jj l LsLoJ |rJLIi4 ^-^J-; (j^O^I *^?\ ^.^...tJl j ( ^3jSfl { j^> Jj>-\j )a^~ 

iiJJu j5"l J~^?l 1 £yi> jJl IJLa ^ ^ji«J iJ y>xs}\ ^ IJlj j»j ' (Irr^ 

JMgJ! \1a <, JUJu>- <jj iilju ojj j^j ^Jj>»j (^JlSI J*>LgJl jU^J ii>MiJl j»l ^>-Vl 
,V oJuJ AiSd li! o^!5^ ilr^ oLpL*« Jj*j ax>Jj j^^jj t Jjl^o ^ Jj^> Jjl ^ 

.dUJb s-UvaJ! ^ AsrjJ ^yic- yd\ d\5j i. ,j~^J~i\ ^Jj& Jjlii J^J 

.aJL?-l j 

4j>-L^a ^.^o-.t J 1 j (ji^J^I y* £-* i^Lill^^l oJ_ft y* j^-dJl ji^jj 

517™ — — — 



J J\&\ t— >Jb-Vl Sis- y> J\ J _p^i ^JjjdL ^^aSLJl J ^jbU JjUJI J ^ 

oU-ji ^ i^-ji \2j\js- y2i\ ^^-iJl T y J5 J ^JaJL j^-aJl olS" LJj 
^LJ ^ iLJ JS J £Ju <uli (isrji 12,2 = ^ 29.5 Jl* i^-js 360) ^y^Jl 5^5 b 

il^Jl jj-f>2 l^da^l^j iJ^>J ^1 j i La J£ J J>j*i\ Lgj j*i l J\ jJlc- J>^\ 

ijiSM ^ (jij^iaj j^-iilj ^p^lJl "^S jb obj)!l jj-a) ^ ^jVl j^-ill 

.j LgjJ I j J Cjj j 4j jaws! 

' a . ^ i Jj_*_»_j ^1 bjjJiJ 12 Jjjt^j (3 ob>tjl ^^o-aJI j 

= j^iil ^Ll ^ 29 .5 l*j>rj$ 360) ioL* ^ Ja^j _^<Jl J Ljj^j i=rj-> 

^JaJJ Uj^j t (i&LJl ^i^-jiO.51 = j» _^Jl ^ ipL- 24 I'^rji 12 .2) . (a^-jJ 12 .3 

^^Lp 4^>~jJ 360 = £Jj-Jl Ojjb bljj ^j_o->c-«) I bjjJL) |»j-JI ^ S-L?-lj ^v-oJ^J I 

.(Lj^ /^rj^" 0.99 = (ij^wo^iJl ix~Jl j»L! j^i) ^ 365.25 
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tJ L^Jl ^ JWI J^l ^ ^ ^1 JJH ^ ^ jkLJl ijlill ^xJl 

4— ~-~J ( j^aII j j^^ft-iJl) (Jj^JI ijl j^l yoj O j\jCjJ .(1)1 LlJj ^ jaJ&\ Aj <Uj»j jlS' 

j»U (j-J jj—^-iJl J_p- j^l ^jjt ^jVl J y- jIJj> jj-* ^kS (1)1 

jIj^ 5S"^>JI ^>\y yj tC^^L; ^i" lM dfy J'^h'. l*^ J-! s jI Jl1 >-^' 

Lo^JwO Ajji'j^JI (oJuLJl) oJjLkJl OjjJI ^LjLj ibjJLS 4 ■ jg->t- < J1 JujJ ^jVl ^ 

jUlXjI -Up -bU dJUi ( _ r SUJl ^^Jlp j iU« Ua^JJj ^jVL ^«_aJ I j»Lk;jl d)ji 5J^L>JJ 
JUjp ^ cJiJl Vlj yziixX iJa^^JI d)U ^jVl y ^Ua^Jl ojlA» ^ 

.4)1 l#*L« V Sil^J Jl ^jSfl ioiU 
jilts' 3888 tipLJl ^ I jJL^ 3483 ojlJu. ^ ^Jjl jljji ipj— ^jl 
^j^l o jliii dUif .(i^uJl ^ I jJuS" 3675 Ja~-jX»j) ipLJl ^ I ^» 

.iJliJl ^ ^LS- t 30.274 tiJlill ^ ^ 29.274 ^ t _ r ^JJl LgiOi J, 

UjIj^. ^ ^j^b 4ojU* ^1 ^ o^j^ iS^j J^^ cm t*^ J 

a^j^w^JI SjjjJl SJU U^j (27.3215) ( v r? j aj^^aJI ^^iVl JI^JsI ^ ti^iJl J-;L«j 
4_-^~^J j^aJJ a^^jJI SjjJJIj .iJljXaNl "^jjj Js (29.5306) i ^^aU 
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Jl jJ Jl J^l ja JJlsJl ^iJl JlCif J^l^ ^ JbJulJl iL-jtAJ I Jk; * 

t JUJI r ' 4 jUl J^JI t^SlSJl i^Jb-Vl ^ ijjJl Jl i JjSlI ^Jb-Sfl Jl Jj\l 

<uil ^j^JijJl j iJUlJl j^iJl JjLo 4 jujl>JI ^ jaaJI ^rg-iD jJ jJl J*>\^JI JJ, 
J j " I o U t Ij 5->j _yi Lg-** I j* jJio ^ J I 4~«jJ Li L>^J I J <Ll bui»J I I 
^1) J^I^JI diL" Uii jxJl aJjL. Jp j iJlrJl ^1 J^ly. Jj> aS^I ^SUj « j^SJI 
.jIjJIj J4UJI jAj (Jju) JjtuJ! jLxc-Lj (s-U-Jl J SJltuJl ajJI_^o 

ft 0 a 

j~i by r 11 ^ 1 

Jl ^ ^Jh^j j^Jl II* *£\ j>\ ^jSfl JaI L. JSj 'o^jVl JJ ^J_k 

jjJl Ul djj4\ ^ji) 

• J^Jl i^La JliP j,«.2.IIj ia;>«J j_Jl £ij Jaj>- jl jj^«J <ul» JJUJJj ' 

^LwJlj tijjJI tijjJ j^iJl L) J>J S I\ oL^->- LaI^j j^JI S^JIjJIj * 

^> a^J> j]\ 2i">UJl i^ij j&j (jjd\ j»-**L; ui^J j^iJl Lf^iJj j»-J (jJl 

t (3L^_<Jl j jJlJI 5Ju>- ^ ^ oLajLLjo L>_a> j t ijj j}\ a jj-Jl Sjjb 

A^jn^i <ui U A^J^fl SjJ-aJl i5">Us JLc ilNwUl ^ Aj^^iJl JjL»Jl oJLa ^Jiajj 

UJj Lkw» j^aJl \s-j^ Jp JL^Li ^ <us LJj t(3ji>Jlj O*>tobtjlj ii»ljl*- ilj 

Jl ( _ ? 4^i L^ioiU- JUp ^0 4j%sjl jl tAjXiij U^xii jj^jVL <ullajjl jji ^J-jJI Jj^I 

J y- U-f^ (jl jji AS-j^ jJjJl isLuj^l CJ jJl (j-^ii Jj mil W^Lhj *y LL^j 
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ic- jU t^jJl ^ 0 <LJli!l ^ *y>- Jj^oJ j^JL^a jj^aiijJ ^ L»jjJ»i» Jj->- 

(>" f Ji ls* J*"**' '-'j- - j\M^> 

^1 ijTjiJi i«JljD U^i^J -uJiiji ^p^^-iJl iji^r JUaJ ^ ^JU-jJ ^jVl ^uiW- jl-4 
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(JJUJl) t-i? jJ I l y» 3 y> J O yr y^^-i S jjjJl J^l y> 

( _ 5 XstJj ^liil J*^! dJJA-xi Lfal^J ii»«-Jl ^jci J t4 ^_P (.s-^'j 

!. .>~JI ^!>3! 

eiYf CJ ^JCU-I SJlaU^ JUo VI ^^--531 (Jl>J| L$SjJb (J j-*^Jl ^ JpU^Jl oJLa 

^1 ( _ r J ( _ j Jlp JjjT (_$JJl <U)I < jbwi {y, 5Jb>-lj AjT ^ bo jjjj id j j-lll CjI _ r ^f> j pLJUJI 

^JaJL U-« £u« 4jL-*->jIj < aJ I J~9 j i t ^~» > yi ^ id^-LJI L^JuJIp C-JlS" <L»I c^fe 

Jl^joj t<L^jj *5LJl *j1j*- «uJl«j <)jjl ^JJl jJUwJl Al ^»*>IS' j_» jt-^-dl (1)1 jx! I jlj 

i* * 0 * 

Jajb>ej) <tJia>cj 

<, Li j£ jJLs- 4-*jjI I y I jl» "Aij J jJLuJl _j i J-^_wlJl JajU-j La ^ji- L J^J 4 k » o o ,1 1 

Ljjj^JI JtA*«J Uailw JJai ti-jLj-lJl i_ji>w2^Jl J> jj-UdJl ^^L; ^ Jsjji>t«Jlj 

^ ^^JlP j ;<L;j>w» j <*J| ^^U- j 4oLi)u (^iJI j»jUJI J y y\j ^L»Jl ^^l <»t>LJlj 
.^JUJl j <1J J^>J>JI jl Lit J>~\ J i ^wlil ^1 4j jj^Jj Lp^ J i elOA ^ 
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J|l £g spj\ (29) 



Mm 



f UiVi) 



(96 




Sjj~J> ^ (^^1 t^JdJl ^Ik* ^ CJ*U- ioJ^SOl iJl ^iJl V 1 aJlA 

Jjj^J "V li^j c~w»— Ji j ^iX>-~Jl ajI ajI 165 L^jLI :>ju> 
tS-LJbJl J ojj^JlJ ^^.jjjJl j_px^J! jjJjj t L^s ^LajVI 
4)1 JL^ x»aj LjJu—oj t Lj j ^t^NLj t Lj <tI)L jU-;Nl l_gjuJJL« 

I Jul ij>Jl L«l VI SL^Jl ^ i _jJUJL|j i_jL>>JI j i^»Jl 

M...U.1 jUl ^ j! 

t4il>- J5 (j ji LaJJa^i IJl^p-jJ oJUj-jJ ^^^vixij 'jfjg <U)L> oUjVIj 

<d t_jiLSL!! *l*oVI JJL« j-a <d*>L><u J-J4V J-S" ^j-^ <Lg_>jjjj 

dJUi ^ 4)1 JU:) jJ^I j\ i^UJl ji £jLJl J\ j\ dLyJU 

Ji"-(3^i 4 1 Jjlj}\j ijt_aJVljJ >US APjLjN (_£jUl olkLJl j%-Ji^J 

olj_l~Jl jJl>- t^j-il :t§|f<&l Jl*^ «^L«J^I IJloj 
^4)L ^S'jJLoJl iij->5 jLSux~«L)j t«...jjjJlj oUJJaJl J-«-=rj ^j^'j 

ol j-»_^Jl tiLLi «J ^ <ul_« i <GjJii j t -u^l JL>- j ( _ ? Jlp j 1^4)1 

obi ^ g *j I j^l ^jiLSGl ljJl*- a\^jj5C)I Sjj^JI 



■I 




t <U) 
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t5* !§|4jl i_sH ^r^HJ '(*-frM i>° -^"^4; 5 j^^ u ^->L>Ml pJOJ^o dill) j 

jlj t j jJu>^><j 4)1 oLL jv^iSUj ^ j_* <u jjJl5oN ^^LSGl jlj i-JlJ ^ J^* ^Jl 

<u j-i^J ^'JJ J*-"^ 5 "" csH ij* ^r*" J tH> "^j^ c£-*-" j-* ^^r^' 

^ ^ ^ <jyyi V 1 ^ 1 <_W <j'j 'o^' fji c^i J^iJ 

i J >- s i\ ^ {^J\jC) -oil ^1 ^-gJJJu ^ jj-^j td^JJ ^jlSiLj jU53l oLVl jS'Juj 

l»^«JJ j»^J jj-^ijj tjbJl ^s- jv^jLajUj t jJL>«Jl Jlj^Lj i<LpLJI <upL*j (♦-* J 
Ji^j^j i«uc- Ij^lo IjjUJ Ijjj jJ ^1 jJL*j H| 4)lj tj»JcJl ^.ioV <pL* ^yip 

»_»)!JuJ1j j^ajJ^j l^wi ^£j> l*Jb>-l jili <GIjj i^le- 4i\ jV^jJL-JIj 
JiUi^ *jL jJL oT ^ 4)1 J^j obSfl 4-JUa: ^ JL^ iJL^lj 

jjbu 4)1 Mi <jujV jikJi <-~jJi ji b^ )f (/ j^'j 

^jJu J5" ^-^SjU p±*jj ijlfM ^ ^^t) 'Jc^^ L$^L* (j^Sll ^4)1 b\j 

Uj ^ ^^jJ O^Jl jUj (Jl j^-jJI ^ tJst-Vl ^L^l ^1 dJUIS" ySfl JJiuj <.aJ 

J j-^j oLMl tLjjJl sL>Jl j&j Ij^Jj LjJ ^4'-o IjJ^vjI ^iJ l^>«-gj j^^j 4< ^k' 



-ml 
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^S" t^jJl j 'J^JL; (j^jVlj olj^>— Jl jJl>- jjk j i<d-<>->«j y& (jjUtJ 

^ t j^Vl £jiJl dIL> j t5^-Mlj LJjJI dJULo <d (_gJL5 1 iJ»Jl (jJUl ykj (.dj^i 

u^>- L° J^s Hi; j-*J ' ^1 _^f«-Il^ (•-*J_?? S 0^ i_r"^' jj-vaJl ^jj-J 

.oLp UjJ-tj jr^' i*Jl*i! >*J 1 j4^^°J 

SiLp U*>Uajj iJj-lJl O'iUa^jj i<U)l 4JIJLs-_jj AjdsUJl 3l>Vl ^ 3Jie ^IjjC— I Jjuj 

!! LI 

'jixJJ 'lJ^-^Ij 4 * ^ < <U I [j» J>-\ iJ^- ^1 i«J^S3l ISjJ^Jl OjLilj 

'ls—^J 'i_s~*^J ''-dj-^JJ 'OjjLaj j-°J i<-i-* j-jj ti-Jjjfj tjL-j-L-j Ojbj 
jJcJ ( v ) Jl^ j ^JIj A'J>\ Si m<u)l jlj iiiLJl ijU^Jl oVL-^Jl J5 <ui 

f^i-t J-^jJ^I i^pa-jfU SS^Dfj yyJT 4 Sj^-^iJ^ % <SSp jij • • • ^ 



.(94,93 : f USll) ^ ^ ^=*^ 

: J t'J , >U»j jJj^l Lis* j JS" ^ (fig) s4uU 
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li^ ^ 2 n iii ~* ^ & ^> ® j£ ^ & 

.(103 . 101 : f U;Vl) 

1 «j* o^)^-? <>* c^-? 1 U tV 1 ^ ^ 41 J -^ J oLj -^' ^ L ~-> 

jvj^SOI C)T j-aJl (1)1 Oj^Jl~ i_j1i5GI Jjfcl ol JLSjJj * j*J& _/U*j C~^P ,j» j^JJ j!) 4~~>Jl 

Hg4)l ^ JLij 4<uil j»_->l <ul* L»_o J-S'S/Li «^L«jSll Sjj^.» ^ oUSfl j^Ijj 

s 

p* 3ij it ^ # ^> 

•>*f » > . 1 f <" ? > f'^rf -^^'T-f I" -f.f f" i"» < f^i- f<" *" -Tit 

(131 t 130 

.(138 : f UiVl) 

^UJsj t4)l iLp j^Juj tSlj^JJ j^ij^j! yljS/ jv^L^iPj '(j^J^I ^ 
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li jjj y^s \\ j xi il£ J*p Sf iLift syt; J^Jf 

p±=djb ±£) «Xly»J "^tV-^ (^V <3jiiS J4-"^' 'jVli L_|iL^ 

.(153 - 151 <6yiiS 

«ui v_^L-y t^L^j df%*> o\ J* (?|||) (jij^Ljt (j-^ ol^ Llu- 

4>j i*j J? *^ -ij^ J* |Jl iSjililt Jjl tST> i^t tiUiijj dLr- 1 @) 

Sf"' .-Iff <-,<■' '-t- "f^ „ -If -r <V* ; • t x 

.(165 _ 161 ij-UiSlI) 

.JsL^Aj^M oJj«ui (j^'j* t,3*Jlj (j^j^lj olj^-Jl (jis- (1) 

.^ijto U^djlioj cjjJlj oUJiajl (Jjt>- (2) 
y oL-JNI ji^ Jlp Jl^yi (3) 
.jLjJL o_fS^-j J^-j JJUIj jj^Lo jJL>- <d! ul SjLi^l (4) 
.j^Jl pj>*\ Jli»! ^ i«I 4il jU- jJbi jf ~il3&- xSh (5) 

JL^fc (7) 

^ ajy~P ^JiiJl jlj tolijJl Jj-V ^ ojj^/> (1)1 AJL^JUf- J-jji'Lj (8) 



527 



.ojsai j j^m ^ ijjiJi o! ^! ^Jij ji ouiu just- (9) 

.iwjLil L^jJL i<^£Jl 5jkw» j Jl SjUVl (10) 

.oU)l iii^J ^jdlj ^1 ^ JS- jU ly^ Jl 5jLi)f| (11) 
>tr «-lJl f U J ^ ^jVi oljji Jl jlfJl j JJJI JjLo SjLiVl (12) 

.oU)/l <ii>J jJLL JJJI f*>Ui -u. p_jJLU -u^" (13) 

>u 1jUJI Ajj lSj^Uj ^jSflSjLjJ jl^Jlj t^^LJJ JJJI J~>- ^ i«i^Jl (14) 

t^jJl uL«> ^ tjfi^i (3c 4 ^ j*-^* 1 -* l -'^! J r? l i j-«-*^J jj-^o-lJl jl A^lJ (15) 

.LyliJ J obUJl *b^j ^lJb-bU ^jtJlj 
.^>Jlj Jl oUit J Ljj *Ij£aVI oLJ^J Ujislji ^ j p»*Jl J^- (16) 
.SJb-lj ^ ^ tgJLS" iyJl iJ^LJl (17) 

(JL;) <uil <2Uu (iJJl -r ^iJl y> J^b It iu* JU <_J>lyuJl c-»Jl ^V-l (18) 

.oUl J 

. O Ij-SUlS' J><Jl j*J (j» ^>«jj j-^jU JjI jAj iJi«Jl ^ila (j^Jl iyCe- j\ 
JZs- U- UL*s jJLs^Jl (_U^J AjUS j ^Jo fU— Jl J JbwaJl jl JJ » jLiNl (20) 

J^JI j ;oLjLJI oLijjj«^Jl j-^-j oLij^jt^Jl ^ cjL>- s-LUl (21) 

.<bLli« t$jLt^> oUjJlj jj^Jlj Jil LiJb>^ £_JL$ 

j yg « I *_s j^»< jLs dUJUj tiLii^wo <L>JL*_» Jl ^L>«J LLaaJI sJla ^ **. •*** J^J 
j»Lko j^ill j ( _ r ^JtJl j-o J5 oU^>- Jl ^1 o j-1p i~»b\Jl ikiJl JU La JjJ^»- 
t3jJb>J! *blj t tij|jij>-!)U ^jjLiJIj t^JI uL> J-* 5, (jc-^-d i-JJb iiJj (_j j-v^>«_a 
jj^l jjcLw»I ^ juN Jl J jj^-jJI JJ>j ti)j^>^Jl jl J obL*Jlj oL>-l Jl j 



528 



^Jt iis tfci £35 £d)(j <LL j|t £3 

JJU ^1 ^ j|f gp^'f ^» L. «&! ^\ jZ> * 

c2jk\ j^Lj)> Sj^Jl Jjl ^ JU (.^Uillj jjJI jJU v 1 ^ 1 -?) ►l^i 

- ..... ( ^.^ ^ 

j^-iJIj ^j,..* *JI «d jJj 4 <l5I j—ilj (ijjj-i : *a <lSL-^ a j jL^jJI s-^^^jj 

: Jli US' l^/iij V_jJs jUJlj JJJl dJJS (JLp i-J^s* tf\iJJ\j Uu^\ J> 

:JLi L^-Sj (5 : ( _ r Jj_ i ) <^Jj>lj^ /jAjj f>_£ £^t> v _^lL£lT J^*- liiSt 

j^Iij tityi^ :<Uj_ij t^zj^i {J^^J o^*-^(s¥ : <J*-»J '( 40 : J~-i) 

i^jUliu *tf j V ^JJl y.Ji^ jU- ^^Jl (54 

jZ's ISI U I j^Sj 4*L~Jl ^ M j ^jVl ^ eji JU&> <u!p i_jJj<j y± JSu j«-l*Jl 
. ((....jJuJl j S^JL |»tA50l ^1 j ^oJLlI j jL^Jl j JJJl jU JU; 4)1 

...J_JJ| <uJj9 {jS- jL^jJl jjj ^> jJ^jLo Jji '■ J-&J <■ £rj >A ! 1 J J-o-^ lJU 1 1 ^^Xx^j 

.«*iUu 4jrf>ft jjS-JuJI 44^- ^^-^ 

ja (j t_^>Jl jJli jl» 4)1 <uj-j) J^Uijl i^j-U^ j 

4jj;>J|j 5S"^j>J| <uLLo y» [^f^ij i.'iS j>^\ oJla ^ jt-pljJl (jliJlS' t^^Jl ciUj ^ jjill 
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5JL* J^JJ i jjiL-j t^L-^^M < i > >U<Jl_j <5_^Jl_j i_^>Jl (3*jU«Jl ...dUlS" U.^tS. 5->-j 
jJLjJI (^-JuJl) jiUJl jUaJLJl <_p (^jJjJI) jj-o ol^JLU ...SjI _^JI ^ Is-jJ-ll 

. (( 4j S^jUJI iiilva^JJ <JU*^> ^ jjS' ...isL>Jl »JLa toL>Jl ojjfc i>-jij 

j_» j . 11 ^ ^ o 1 la 11 (iLi t^. ./? il 4j ( _ r «-- jJ-s^> :^L_^?)/I ^gl^Jl 
i^-^Jl fr^ys^i i jL^il . i^ol&l JJax~wJl ^aJI ^ ^JUI JJU1 ^ (J 1JJ1 

J^>.j^. (ojjij jJfc ^isVlj) 4jL-^l> jL^Jl f-^j>uj JJJl t ^.*>UaJl Jj r .ft,, ,^ . i J 

_ L~=- jLxJl c~^c»- jJu<2^ :jl™><Jlj . La^^pj Jj^2jjJL JiLcuJl ^JL^Jl , lir.7 

jjjj : j_» ^^wiJlj) jLfJl <=-j-aj £s-w2-!l (_r^ 
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_y^Jl <itf?i^ jL^jJIj JJUlj oLojSfl uL> U^j eijjoj oUJl ^JU^ <*j J-LoJ 
<Jl£> V ^Ul ybUJl t_JUJl ^Jii; pJU-JI ^L^JL ^-~Jl dJJi ^1 

^j^U jJi Ji (<GjjJ cJl^-) -Oil jl LfcliJ^ 4jiJb- jjl io-i^SUl ojlA 

■uwj c j»->txJ I dlli J LgJ i J^«^ tiila ^ <_£ (j ! j t j^^Jii I ^» Lo I La j y>u> J y>- j j JJ o I 
t oj^>^> J j^- jjJj jl f-L»_Jl ^\yr\ J"* - * L*^) i£ ^ j^^ j-*-^ (j- 4 J y~ 

<uJs Jl jL^Ul i^iaj *L-Jl JJ ^e- ^y>j s i\ J-s^ij til ^^.J ' (*£L» ^ ; Ulj 

Sfl S>Ul 

U t ( jJuS" o jJ^ 150 _p<^j Sj-ilJl ( _ r w«-iJlj I ^ iiL^Jl ^Jl dlL) jLgJl 

iJjLLjl S^SUl iwivaj ^ ^jVl iJlt ^> <j^SUl LJJi ^yidj L^-j tjL^Ul ZjLb iij ^J.* 

_ *U_~!| 4-*JJi j ^jVl iJlJi _ jj-lLi-lJJuJl j^JJaJl ^La jJL/L 4)1 jLs dUi ^J-P j 

jjj ij j3 s-L«.>Jl <UJii ^^ioj liJLt^ J?-l j^i ( _J-P <uJJ» (J*"- 4 jLfUl J**;i t^jjJU 

i\ jj jJLL aJujJI «JLa <uJi j <.£^s}\ ^L-^VI jUli <UU iJjJl <Cli i_is* j dJLJJJj 'jLfJ' 
4jU^v-) jJUJl 4)1 VI dJUi ^^JU <_£_«-aj V ^J>j*\j oLjVl i-L^y ajjJL oLJl 

u lljjlj J|l ^.j . . ^ iJbJl olUl dUJ LL^ j ci-^u ^ 

.^^-JjJl JtS* • • • ^ jd-^ • ■ • ^C-»- ^r*-^l> 

tJJJlj jL^Jl ^ JjLj Jl SjLil «bSL- JJU! J^j jJli» ^dl 

^iSJJ j t ( jljU^Jl (j, j t L^i 4)1 Jjlp i»Lilj t^j^l ojUjJ jL$Jl Jj<-?- ^Ij 
^U- ^Vlj o-l ^Jlj ^U^i-Vlj 1 >5LJU JJJI J^j t J^UJI Jj^Jl J^I ^ 
^jSfl OljjJb VI jL^Jlj JJU I ^ J5 JaLjj ^L^JI C A5 !aL*Jlj J.Ulj 

.^^wo^Jl ^Lol Laj^j>«» <Jj^- 
iJljjjUl jl cijjjt-ljl jl tijJjJ>wJl SjjjJI j%_wjL) l_j jJtJ ^^Jl ''-^v'jVl OJjjUl oj_*j 

27.9 = 60x ^LjLUI ^ \ yj> 465) aJLJjUI ^J, \ jXj>jLS ^^LUl io^— > ^ 
24 ojlai» ^jj ^ iloLS" Sjji j»^J (ipLJl I ji-o J-S' 1674 = 60x iaJjJl ^ jLS 
^ JJi o jLio jL^jj JJ <twLij t(Ja->. _^uJl ^ oI_jj 4 tilii 56 tipL-23)i^L- 



.s^ll^Jlj ti^ij^iJlj i t_ fl../?llj t^jjJl J JjLj <C* L*^ 

ijjIJuJl IS js*d\ ke-j^) jj-^oJJl J jj>- t^SUi <e-j^> y^-j 

.^jSM i^J ^ ol^Jdl s yu<j> c.-jj t^/Vl Jsjj.mJ! (^jUJl o'^UJJ 

60x 60x 4*L» 24) a^JI jIji* ^ ( _ r ~«^Jl pj| J^W .k^jp. ^ (1 :86,400) 

.(^' 86,400 = iJl' 

^^1* (JUj^I ^ JLii tO^-ljJl ^ iJlill {j> 0.001 ^^v^o-LlI J 
5ji Sljj J jj- y>-\ jlJu o j ^yiSCJ^I jis Ig-i iijij o jj>}\ L§jL Uji iJlill J 
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t(iy> 9,192,631,770) a y> j jAj> J >-3^l (1 33 _ PjjJ^^Jl) j^als j.bi 

( J-JU! ^ jt^^^ (l^M (ij_>JJl 4*LJl l j^>- L^Jb ^j^j Lf*l>>l o^L^-L) oLpLJI j! 
.iJliJl ^ AyA Jl o^UJl '^L^L? JSlSaJlj oUUl Jl 

ct-jjjJl i^>- ^ i^e- '--—ijj tJ^-lJl i^>- ^ ^j^l ^^-p ^JJaj <olSj jJuj JiJli 

^ j^-Ij ji-S" ^ t>Ui (j\ tie-LJl ^ I j^a jL£ 3675_p^ jjiii <k^» 

jJ_4j (j^il-S v* 1 ^ u^->^" ^ 4j> ^r~" ic-j— (j-^-i 1.021) iJlill 

Lf^i cS^Ji -c*3jJl jj-wjj ^ J jj>- ^^jVl ''(fjl 27.3217) 

cr^J^' a* Jj<j ]a^yj> j-^ij -tij^l 5Ju ^ 29.5309) 29.5 

^ \>^> ^ j^iJli ^AjytUaJlj 4iJLJL>Jl 14j15^>- ^ J5j tjj^ixJl L^vixJ m^JL SiJj^Jl 

jj j^i jiS'id j^Js) o^**-^ jjz tjr* frj j^L> Ij^J (^j 29.53 ia^<_^Uj) Lo_^j 30j 
^J>\ il j^^j ^jjJjJL j^lJ! ^ f-J^Jl <L»-L~>i o^L^j j»j t JU-Ij«JI J^-^Jl 
pj>JI Tjlj JJUS a^j .(JUu-'iO j>) Jl-1531 joJI ^ cJjVl ^Ji^Sfl ^ 4 JjVl 

j t JbJb- J*>U i^L^j ^IxJl jr f^Jt Jjl ^ jjgigll i jUjj j^iJ! J ^Jo 

533-.. ^ _ — — _ , 



W* • " r — ™7"V^ „ -™ - - ^ v „ w» w ^^ mmm \ " / W"""™ 

6i¥ ^ t> (Voyager-l) 

I jfrZ jLs- ^\ ^^Lp Is-jyt 365 .25) _p<jj ^1^1 bJl°j LgJ ^Js* jJ^j i^^o-i 2Lu- 



a ,, ./> 1 1 j <. ^-ijJ\ '. J^LjiJ <i_L~Jl J j ,/7 k jLi t^j^fl Oljji JJ-**^ J-j-«-^ I j-^*-* J 

.j^jScsJl JjJj«JI ji-^i <^'*J l*LljLJlj H_Ai^>Jlj 
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J SJujLS' Sjji o _^JL^ c? UjI j^»-dJl Lj^i ^jXJl ^LlojJI S yJi}\ ijj^Jiil <c_^Jlj 

J Ujj OjSCJ j— Sj 354.37) JUJI bJLj J dJUS J ycu-uj t^j^l 

. 1 1 b^o^ t J t 365.25 <l^«^JLJ I <c^vJ I ^ ^xu*J Lw«j ^ 

JjJlsJI J*A^Jl <L>jjj 1 _ s ^XXjj ^(JjLJI j^j^aJl ^ ^^-j*^! jl ^j-LjJIj £_**bJl ^jJl 

iJwojJl SyuJl jU iillS Jipj '«^> ^tAllI jl £^>bJl ^Jj* t£^\ 

* * * * * * 

i(oLpL>< 5 j Ujj 29) jj^j ^jIjJj <_S j g->~U JLniJl J JaJl jl j> J-*-»Jl 

i Ujj 29) j^Cj jJiS SJa** j^Jl dJDS J* j t(t>Ui jiS'l jl 4^L» 19j Ujj 29) j 

US' ij-Jy jl Jl_^" -)i iL«KJl _^iVt jU dUi ^ li^UaJlj <.(UJs 44 t 5^L- 12 

Jl <r Jcj> u j>j>!\ £^>j j\ ~*j* ^Ui j^yi\ as 

U J^l olj 13.1 JaiJl IJL* ^ v yJl Jl ^L" ^Jl ^\a\\ £^rj t( JLkJl jUjI 
J jdJl Jl i*iljJl. ( ^S'L>Vl ^o^r iijjj! JUl |»_»Jl <y JbJ^>Jl ^ j^iJl J I Lajlxp 

. JbJl rj Jl J VI J^l ^y-V L>U £JlkJl dUil Ja^ j> 

Oj^J dUJjJ t JUl UjjJ j> Jl ( _ r vw»_iJ 1 v_JJ ji> J^o (_g ^^^ill j»jj^J| J IXj ^ _^Jl J 

.jLtil aJl ^ I U Jl JJJl >^is«2Xla ^ j»jJl IwUj ^^^wiJLJl jrJ^aJl Jj ^LJL! I 

i>-jjj Sj ;: *5' iiJj bJ ia jXaj> ^^o^lJlj j^a)I_» jj^j jI (j-* ^ cj\S j^- cu^swsl ^>jJlj 

J_i \y» JjJ! ^JJl j^JsjJI 4)1 (Jjwsj t LjjLS"^>- Ju> k 7 CowjI ^~°JI oLpLJI jl 

irf\ XciL 'Jj&j JjlMj fc, JjjT J^-j 

.(96 : f UiVl) 

.(5 :^l) 4^ j^S ^> 

4djlOs-bU ^.jbJlj <ul~>-j) ^Jl iiljil Jl^ oLJ^I 

LjSjJu ljUai j t^jVl JLo oL>Jl OjJbcJ tiJUi V Jj tJji^Jlj cobLoJl >blj 
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<g| (30) 



^yAj <. j-oJLil ojj^i ^JJa^o ^ OfL>- i-jl ^JLi! ijVl oJLa 

li-g.) jJ j iL^Jl Juo (55) L^jLjI i_L*j Sj_^< 

J^J dUJJj i$| ^-UJI Jj-^JI J.* J>JI j^jUJI ^jJl 
oVL jJL ijjJLS' ^JJl £;-«->■ £-* c^-L?- Lo^S" 5 j^>-Vl ^ ,jy±s-*J\ 

f-Vj-ft ^l^-P^L; j|§ <Ull Jj—j j_»_lJ! i^JLkjj 

.^s\ p^jji ...<si ytij <p^s ^> u^^j oi m<u)i 

<l) «)JLSC* ioLJlj lit cJS^u)) r^ji^-SJl J ji H <ibl J^j ^ CuliJl 

.^W.ojJl j iiLwJl 4*j«^v3L jLilj 



.(7329 :^_ji>J1) j^JI J jJL- 4^*4 (1) 



"w-jJl^j <&>-\ y ^J? 4jLJI |»jI>J LLjIj til§ Ujj L»l j^-l _ j^JjJl 

,j» Sfjj (t-^ls _ ^_§^> A^l L& ^Soj _ oj^r^Jl jj> {*j>J\ ^Js-j idL Jj 

dUij t lJul LjiS" IjJl§-1j (jj-jJl ' ^xl^JL HH 4)1 J Ij-*-§jI Lfi I j^oJj jl 
f^fJ^ jjj i*UVl dJJi jj (Jj i^lj^Sf j^LjIj ^jLpj ^ U*>UsLil 

<y> ^JIj-pIj jlSL^S/lj tjJ—Jl ^yJl — Li lA* "j-*-^ ^LUiplj 

^jJl i-JJiJl y <. l y 1r JJi]\ *->y^rj t jLS'ljIj t^JLS'j coL L ^jJl y 

^>jjj J I C 1 t g ) 4 k ; >«-»Jl jjj>Jlj <J-Jua J <CU~*J I jli J—Jl J ( J Loj-aJI jj^x~^Lv«o 

.(jbj^Jlj t L~J j (jLJj L>jyj 'OijjJ (J^* cSj 5 *"^' <uJ-~»Jl JjjJl ^ ^jJjJ! Sj^sLstAj 
_ jliS' i^j^i^Jl Sjj^Jl j^JJ eJijLJl jL>-l J5" Ajlfi 

.(4 :^jo <i^s>: ^. c £lVt 6-: iS> : «t j^ji 

.(15 4© bt°Sv> Vi&J ~&J$ :(^L^r-) 

: (Jjli ^ jp) djA> j\ 

.(51 ^^'^ 'f^C-& L^UaI :(|i) *Jjij 

oJLa LjLo ^ j^5i dJU JU j (Co jLip^Ij ili)«Jl (-Jllajj t <uiki y> JSC (Wji^l <jl ^aJl 

.(40c32 t 22 t 17 :^JI) J£ 5^. 0^ 
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^Ll o ^Ji^j to y>-^i\ J^i LJjJI '^^jl j -J^i jl tln-A^-*-^ ^jLa*5 



b\ (^pi jAs <!#*■>' ^pujij p*-±*y -*puj> tk (l^P j>m\ bjj>j **jU (Qjp 

<" , <" i^tf i i'-*"-? /f#h i/f< -T »>TT 

(48 .43:^1) 

Jidl <>" 5Jb f Ul ^Sl! ±S*A^-» jLiptfl olj *(50 ^ sX»r>^ 

^ t *jJtuJ L ! cjJpI ^Jl j^j^ScJ! JjL« <l)Lo j^2ii c~*x>- <dS' dJUi ^^sl ycu-l JUj 
(55^54 

<wi5l_j-«j 4 j^iJl (JULiJl 5iJ>- oLol^ J-»-Ad j-o-^Jl »jj->" 1 -r^'> s J" ir°-} 

ojj^JI oJlft ^ Lo J5 (JjL^s oJ5j^> ^j^IjJI jjiJl Jli hji y j\j A^^JuJl i_jj^l5\Jl Of-b>- 

JJUJI jISL V 

^ L*Lw j 4 L y>-jJL y> jL? oUij (^JJl ^»jUJI J^—^Ij j^jUJI t _ 5 dl jlj 4(jJUJl 
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vJSt^ :JUj c(l : J^JI) ^ijLl^ $ <uii ujS^ :^UJ Jli US' tUsULiilj 
...dJL)ju ojjj Jii j 4(1 :*L-jSII) ^<j>^>" ^L^c- t| cr^-^. 

Crij^\j )] '.Oj^J-^ U (i*—ljJl A^js-^j 'UjlS' "(ill j^j) jjJ'jUJl ^ oU-J * 

«ljJi^il» : JUi ( JlLUl jti iT ol Jj&T <JL, : J\) Ji _> <*J 

/ U^JiJ I ol j j 

Lg Le- t y^L ^Ila-a)) : <^ L (i*— lj i*j>-j 4i\ uj-j) J*>UaJl i_-j>-Is<» & 

: dJJL*Jl cDJi <uJl ^-Uj M ij-^t LJiUu ^L^jSj '^r^ lPj^ ^ Ji ' J> " 

^Ji^Jl Ijlj JJJj 4^ ^ <J Lj I^Uj! ^ J Li ^^/^ <J^> &Llrt c^it^ 
*J ajJjj ^.OJI JLLUI ^ oUj^Ij i ^Sll du>Jl Ij^kuj j! J-j jjLi JjSl 

:$£g J*>UiJl ^_^L^ <J>U>\ oLIj^l ^ jjuJ 
.«5~rfJlj oUjJlj oLCJJ ojji^JI SyljxJl oUjjJl sl» ^0 c-jU OjUJU ..(t-L-^- 

^JiiLJl oUv» :t_jbS' ^» jJl~o o-js^Ij t(3636 :i^jJi>Jl) v_JLJl ^jU^JI 4^-^-! (1) 

.(3285 r^oO^JO oT^ll <j« ^ Ah '(7002 :^.j^JI) 
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jl oSfl oJl* p j i (59 : — -> I) 4 • • • <SjSVl C>I^== ji % c£§\ jL> 

(j-i^Sfl (_y i*jLail 4)1 obi _ oT^aJI Jj^I? <y> _ t_JlJI IJLa -us- ^ 1 y^Ui jb>pl ^y> 
CoUJl ^ ...^xJL-j olJ)J !>Ui V ioJLjJ 4)1 ^ Ul _£\ o\& Im*^ oU jj 

<btojj doUJl iJoo ^jlil 5 y\ j^Jl otljjJUj Jl jill (j^JL - ^oiJl (jULiJl vioU- - 
<lJ^ jl yUl SjLiL; ^s-A^j j t OjLjI _j jjl (jrfajo 4J (_$JJl <*-LJ-*j J >— i-i j^J j t J 
Ja-L^^-J tij->^Jl ^JlDJ 4_^<J SjLiVl 6-La jL^-pL t3_frl II ^1 3jLS)/l 



jjbj ^ <J ojp^i j^ili jiiilj t>i>i>^. IJj;- i»LaJl Coy ^apUIJI ojil f 1 

C ^j-Jw^ ^w-o->- ^>tJo 

^ ^ »Tj jJj !!«)jJL4-i)» JUi cl^j »l^- J~r ^ ^r-^ j** 51 (*-*L>k 

cJ>» :<waj L> (l^>- 4j I pj*\y>-) oT^aJI ^^^-^j J i_^>tiuJl <_->Uwl * 

j ioLiJl cJi <_£l ...» : Lo (I j^- 4)1 (iy-) ^^lixJl 5 yue ^ f-U- j * 
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.A-P 4)1 Jj-^J *L>L>«^ ^cc^ JjULUl C-jjj 

pj«ia^ j~?>rj tilUU (j-Jlj t j^P ^ 4)1 J-P j l^Lp r^j 4l! XPj O jj<-*~» ^ 4)1 

j^-j Lp f|4)l (»-* j^j 

Ji' (Jjjj '«J-^> ^ j»LoVl ^r*"'j 4^^>w ^ <^jU»Jl fL»^M t^jj -L^i * 
J-g_p ^jl^ j^lJl J-UI :<J_^i ^ ^ 4)1 jj-* tyH^J'j ^1 jj^U^fl ^ 

<u ji-SCjL L« I jjJaJl : I jJLal : Jli ti-l-S' ^ IJL* : ( _ > lj jr i cJLii ^ 4)1 J 
j .liiUS I _^JL«3 jLLJl *L>J : Jli t ^Ul ^^—i o\ ^ Lu^> jU <. jLLJl 

La Jla \j ji jj Ijjli" jlj ijjj-s^ -Ui L» Ijlj jU tjLLJl Ij^^l :JiiJ 
JjJli t LjIj : I jJlii t X^>- J^" ^ I j^oji j : Jli i jlLJi Jx*-* : Jli ' ^ ^ _ /r >>^> j^i 
Jl^s- ( _ r U ^^^iJl J-UI :<dji UkJ <lu> .I'^^^jt t>£it) Ac-LfJI cjJwI^ :$|4)! 

.«!jJL$Jil» : s|i 4)1 J j^jj JUi kG_«j 55 jij t J~>JI <J_»i iiy : ^ji y «!§ 4)1 J 
01 : JLI <ul ^dJUL. ^ ^Jl ^ -U^lj tijLkJl ^U^l y, ^jj diSJL? & 

.^«JiJl (jLLSJl ^Ijli t <uT ;H| 4)1 J I _»JLk SSC« Jjkl 

p-*Lrr) t^-^^b («-L~»j c£_>Li*Jl UsVl ^ JS^ ^js^l US' t^^AfcJl ^L»)/l ^jjj * 

4)1 J_j--j JLffr dJLii oLS Jij ...» :<J_ji (i^) j^s- y, 4)1 ^ (Lr^- 
.((JL^-il *^JJI" L ^S\ JUs t«J-^Ji >wiL>- ^y" iilij iJ-j>J| jjj ^ iiU tj^xiii J^iJl 

(t^>) 4)1 ^ ^ (<UI U^-j) jj—v t^jL^Jl ^UVI ^ iSjjj * 

Ji ...» :*J_ci jj-^Up ^1 ^ ijjj dJUJi5' ^^Jl jUj ^ j^ijl j-iJl» i^JjS 

,«<uiJ, j*Ji}\ J^iol to^>^Jl JJi jL? (.cfJUi ^y"^ 0 

4)1 J _j^>j jl^p ^^Jlp j^iJl j-iJl» : J _ji ,^)j,jtLo ^ j^>- ^s- jlo^-I (»Lo)/I ijjjj * 
J lij t juj»~3 L ^>t^< : I jJ Us t J~?J I ^^Ip 55y j i Jt>J I l-i-* L ^f- J> J 

.((j»^Ji5 ( _ r -LJl ji ^kx~o *y <oU L ^^>w< jL^ oj. '. j*-* 

jUzi ^ 4)1 J jl^p ( _ s 1p j^iJl jJtJl* :<J_ji 4^g)Ju»L>» ^ ti~J a L>^l * 
^ ^SJI :jj>L<Jl JUs <.«^ U L. J^il» :^>Ji> ^ ^ ^1 JUi tj^y 

L y>^y\ jSiLJ\ jS> (173 _ 152/2807 o^:) jaJ ijJJUo ^Lk.^1 ^i^uJL. 
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j_^jJI ib^Vl 

(-U^Jl k— ' j*>r oUJaLia (5^1 ^jA j) jLJLo il jlo Jb~l <j! «4)l J JUj>*-«» 0 

^jJU J ^ > JJI JLSJLil Jj&Li (Chakarawati Farmas) ^L. jli ^1 j jSLi, <u— I jl5j 

.dUJb ^LJI Jj>-Ij ^ 4)1 <_!_»-< j 

Ji Lvijl p g_j I ojj->-U ^<JiJl (jU-Lil ( yp ^Ujli ^ylj^Li dJ-LJl <i-j-b>- Ijj»_<wj 

iit aL»jj ajLJI j^UJ IJlj^ H§ Llij Lal^-I Sy«-« JLLiJl jl oj^ilj ttiiii 

L»jli o-X^p ' ■ • ; j dJLLoJ I j^oli .axJLwojJj 4j^jJ ^JLjJs ^£ i ^J-Si <l^j>-Ij^o 

dlLJl J-v j Jjtilljj ( _ s AL v a-<Jl iLLLj ijjjJl Sjjj>Jl "^-jjj jULi S5CU^ JL^pU 
jjjJl j-SLSj ^_ L«-j j t^Hf 4)1 J j— j ("L« I (j-Lp! j o> j^L«JI iSCo ^1 ^jLJLoJl 

S^jj^Jl ^y>j\ 4jjjU-<> JJ aL>-I ^yf^j o\ t$||4ul o*Li j^SGj tbsrlj J*tj ti-^L-'Vl 

.Ll-b-jj oUljj ^»*>L-)fl L§lal 

jjj>Jl jJuj i*J?LLo i^wsLp i-iijLS" i*_aL>«-> i_. kJl i^JLS' ^ 4j^Jl><J^I iiJJL 

^ La frU- j^-ill (JLLUl AjJIj Jlj^. jj.,A->Jl JL=-I o^JI ^yJl ils^Vl 

?<tUl ^ ( _ ? Ju«Jl jUiP^II OUlJ i>,^J JLJ Jjs J t Ojj^> ^ku> 

Jjj I _J>- ^ O I J>*j«^J I j I j t iij j^lJ I AXLxJ j US' JlSo i^>- 1 y> ^Js 4) I J ji 

\jbj~*Ju ^-Ualxil jJ j t L&^^j^ij ^yj^SOl jJijJi ^JaXv«j !>\i tOjSJJ io^UJl ^IjiJlj (j^-JJ 



^ <d j^j ix^i Js j\ t4)l i.jbS' ^ La »L>- ^1 ^L^>J| ol^>o<^Jl ol cuiv=>l j 
l^j.Up^C-J^i LaOaLU (J UJ! Uy c jUJl ^ U^Li ^ > ^ ^ 
<uil J j <jj^>.uJI ^Lxlj^^s^JI Jl _jiSfl ^ jl <uil ^ La i jjji LfP 

^ 4)1 J j^jj V j 4jJu ^yi JJaUl <LjL ^ tjika <tK 4) I i_j L5 j 
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jfeuiU kJjjJLaJI J jaM ^tkuu S jAUsJI (^jjSJI JjlAll jaV * jjM"* - • 

(The Hyginus Rille) jtu**JA jji 
Ijjj^j tLaJfhm ■-.jj.jM'ijL* j^Sil jti^i J aI < II ^ t il l ,".a j jaSJJ 3 .S .5-v ctj£u& m (_j 



4<$" i£ © <£i 

.(5-3:^1) 

J-xjjJL) c~*i j Ji IgJl l5 Jlp i j^JLlI 6jj^ ^JLk^ ^ *L>- j-oJJl (JLaJUI ijiU-j 

Jb-1 ^ Jj4 (Jj 

j^ij IjjjU t ! ! . . . js*«J I ^jJl LgjLi JJiiJ I I jij U- oLj i iy>^<J I dilj £ji jJ 

Ji (1)15 ^sJ : oil jj ,_j9 f-U- U5 _ Ji> i}yu_ dUSj jv^iiL j>^JS\ X>_^ 

^ U'jlpL; ^uli ^1 j^iJl JLLiJl dJUJL5 ! j!j oJI diL - Ja! I4J jlaU ^1 

j>*m> \yy^) ISj-t olj j*~Jti\ acUji 

.(5.1 :j*2Jl) & 0 J^r& U ^»Vt 
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(j-jlj tjjjt^> <&>\ J-pj t <5i\ -i-f&j 4^^-Lp ^ 4)1 -Up JLLo! ^> j|§| 4)1 

(1)1 1 >SU-. 4< ( j~«-*J>-l j^Pj Lp $j§4ll (♦-xk* ^ idJUL. 

^ij 4)1 ^ Vj) Lf &\ Jftl (j» ^J> 4 JkL U~o^- 

jjIj 4pL~«J 4(5jU«J| ^ do-A^Jl *L1p ^ i.Ap JliiJl tloiU-l 

j»Jj>s-> l»-X> j^ZS ^JkjJi-J 4 ( _ 5 i^_ r Jlj 4J-»-»-lj 4 4^>-L> ^jlj 4 (J J)L*jJlj 4<_£.L>^xj|j 4ijb 

Jil (_sJ-p) 0 j^lx <-i^lT _p»ij jJJL L$JLp L*«J ^yJl ^jVt j! Oj-Jlj«j 

jj-l» ijVl 5 jJLp _ptj jJ-«J LgJ Jipx^Jl (1) jS3lj ^^jVl Silo j^P jl J 4(^Jjjj 

^l 1 -^ jj^Jb .j^jVl ^ ^p ^Jla jd\ llK ^J\ J>\ ^.jbJl 

Ut cJlkjJ) :4_i ir lJl ji (j^Jl-jJI s^L^Jl J^kil oIp) op dillij .JUJI 

Lff *l& jU«*lj 4 c yaJL>- lly .^^a^jilj JjL^J! w[i jLilj 1 « IJLSCa apLJIj 

4if>LJl < > I jXSL; .kj j-o ^^iJl (JLiiJl jL \ &&\) C*/±\ ^ (_y4J^I 

4)1 J jj>} ^^e- cuxij Ji oj>^«^Jl jV 4 ^aaSI J-Ul o*L>- lil LgjT (^jcoj 

LS i^j JjUj |»Ap <as~Sjj 4 1 jljS' 225 ^j-Ip <J jjs OjJj i y>J y i\ ^la." Jji ^ 
dJJij (aSLLUL V) aJ jj^jJl j-^i-H ^jL^J (t-d_r^' <1)TjaJI 4_L^> j sJlS'Jjj t^UJl 

.(9 _ 7:LUJI) ^1 ^"J O ^ O ^ 4* 

ol ^u_j^- a!!>U J-b«^o (j^jSfl jaIJI JLpLJ \jS^a <u^i ^ i*i jJbJl ^Ljj 
_ diSi jl5" jlj 4<uJLuxi ( _ r ^»-iJI ioiU- JL^» ^ -J ^>-i V*-^ l^I ^* 
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.if~^>- Jj ioj^}] gjij jlSUl dU)l § by U j£\ 
^•jL-Nl (_j^>JLJ u ~ t 5 jS 4^aJw»jj (David Musa Pidcock) ii j5j^ j-« ■> jb 

jl : JUi dJUJb <d CJSU J 4llS U Jl f-^^i isUi>l jlSCoJ J jSll~>lj ijUaj^Jl 

JIJLfMj t jLo^l iijli/. p_L«-> C^iA^ JLii t Lj $ j»">L^I d j-JsJ Jl^-J-o C-JlS' oJLa 
Jl Lgj g->- jjj I <Co Lgjj^li j^j^^Jl d)l jiJl ^l-*-* y *~>^~-> jt-l—^-o <Jja->/> 
t^yi^J Ac-UlJI C^/il ^ ^ CjI jli j^Jii\ ojj->~j ji 0 y Jj Y Lgjr a JLL^j t ^^L^w 

5 jjiJl Uj ?p^dJ Jjjij J-l^j jl j-«-iU ,j£-*-> ■ ^AjL^Lo cuii jJ ^^*J»ll 

JLi i*jj53l 4jNI oJla jtSj Ss-ljiJl cuii ji ? Jj^" ^jr" t^i yj* SjjUJI 

L4JI J jvs jjl Jp ^ y j iijA^Jl dj>*Jl J ^^"^l (^-Uj ^§4)1 ^_LJ s>^J 

jUaj^Jl jjjjjLJcJl sLij J^«-*j ^Lkjjj ^-i-* Ijl j^- JLaLiV JliJbJl ^»L»I ^ u .-.L*- 1 
i^^r-j tjj^^^l *UiiJl *UU ^ S^j (James Burck) ,_,-»->- <u— lj (B.B.C.) 
^jJl cJ _jJl J P-Uaiil { Js- (JUjVl J J>«^l Ijla ^ 

^4 (jjl—jJl jj; M ygj ^jVl jU-^Jj i>»JLJI LUiiJl (illj i*Jbw ^ ^jij-ll JUJl 

II* 

ot^^l oJLa ^i5"I ^ oJlS' Lgjl ^yJj? ^-iJl ^rb.^ J^-j JI^Jl iL^j jl_pJl 
dib jLS' : jj L»«Jl J Li .oljVjJdl ^ oljLLJl ol cxiiSC: 
015 i_aJL^Jl jLj i ( _ 5 aJL ijU-^fl Of-U-j ^j^iJl ^rk.^ ^^JLp ( _ ? SCi J »Sfl jJlxJl ^5 j i 
<JLUJ tilii^ ^JUs-^y I jj.* jjio jj! : jjUmJI JLJ t LJl «>U_wJl ^»l jj>-I i_j y^J ^LJlp 5— Ijj 
Jl bxUj! iU^Jl jl ^Ij^Jl ^U-j ^jSfl SjUp Jlp asUaJl ^JLJI 
!!...Ji=»-! LiJUa U Lgj (j-Ul ^LiV ^Jl l-ia, Liil 

J-lj| olS" j^a^I IJla j! <_jIj>JI jljCs ?iw«JL>Jl AA;i»Jl oJla U j IjjUmJI JL-i 
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^ift iuKtflj A^j^' J^** C*** 3 5 J>^ ( 183 ) 



jLS h*~Z J>s- \^j> Sa^-I^l j^p ju^j ^1 yL>Jl ^ JbJjJL. iiil^Jl iJ^kll JjjJLiJl oJa 

^s^j 4jjLw j»! ^4 olJikvsL iX^jJl ji^Jl ojjk o^J j . (Mare Orientalis) Ji ^1 
L <_i ^ ^jJ! J j -S-^Jl Lol (Impact of Asteroid-Sized Objects) oL-SLyiJl 
^UJI J_^Jl i^jL ^jjJ. LgjT ^^JLp Oj-J J_ai (Rimae or Lunar Rilles) j^li] 
oJla JLLo! (j-^-ij (.^jJsUJI jju>J! Is^jt ( _ r Lf- ijjU o!>U-Ijli-o j! (Tensional Cracks) 
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%ol5 liX^f IjjUjj tUlk* oljiil 01 JbtAs tpJl diiiJl ^Ic- JL>^ ^JU 

^ Jl~>~Jl cjL^Jl IJl* S*l ji ^ jl j^JL^^I j-oSfl [pL> ^ ^JU^ ^1 AjS/I aJlA 

oj_» £3j cjL^I jl ^Jai^l 

.(53 4© -Vr $ & & ^ J > > 
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4§% '-ri. C of^j i>% (31) I . , 

^^"^ J* *^JlQ *JUfrto 



y^/Vv (65 :^) 



tjvJj^j ojj-^ ^> j^Vl culill ^JJa^ ^ Ofl> <UjjSGl 5j Sf I oJL* 

IJL^j c-~<w JLi j tiLk^-Jl juj 98LgjL! t*L£U Sjj-j 
(<u! ijJ -i^Jl JjL>- j^Jl L^ij-i) <ul ^ J^J! ^ 

j\ S^-LaM <L_*»J JjLa ^jjt <t!t>L>«-) (jJLl'y <Jl*»J ^§ 4_g_>JJo_j 

V <GjjJ jl^UJIj c«Jl /\ dLjJj\ j\ jl!jJ! 

Ujj LgJ^jJ ( ^jJl f-U^Jl iJL-j oJj-j oLolj tjbJlj tii^Jlj tt_jL»^J!j 
o j-pjJI j t^^L^Nl jt-^Li L»L»_^.j <•<_)—"' j-" j- 0 • cr^* elf 

!!...U)U*1 y> y.j^i\j 



1 1 




7T» . 



.4K f-^i d\Jl\ 
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j l^j-J y> Jij l(j»-ZJ») lOl jA CJjj^j J3j t( jJl) jl yjJl J ol y> 

jJ_J I ( jJ jJLxJ l_J <Lo t*i!l ^U^JI 

ojj^i> ^>-T iJLC- (^IjJ <&! Jl Ifci /"ill i yijjjCj {jjc£j> ^ a.L.-a.ll *LAp ^ .ilj^l 

4JsJaJ ct-j>- ^ -Ull Jj— _J (^Ij ^y> ■ &\ (^-^ bW^ lT*'" 

.* a3 ^isli j»^5o- (j^aj* • La ^^g-^l (J-*?Jl {j* oIp j^j>^« 

Jl ^IjSj 4ll ^ ipl^ iw^Jl oj^Jl O^yc^l Jj»J| J^L-VI lift Juuj 

4j]y>\ oJLfj t UJL« ^531 4^0 ^ ai j *. 4^JL^> «ugj jf <.XJi£- i (JUj) 4)1 

.ijJb- LftJb>«j V ^1 i^Vl ojJLiJl SS*)Ua) iilaU sj^tjw j*^ ' j*Lo 

jl jji LjJUjs- j t(4)l o\j^aj LgJLc-) JjlJl oJL—Jl <Ua9 Jl oj^*Jl cJLaljl 

io^p JlS'jJ itj|JL>-lj JLaLi» ^ oljj>uwJl oJlft Jilj Uj tJL^Jl J> y> j tiJ^LJl JlJ_JI 
lJUl (j^JLi j»j j» ojj-- J OjJuJl <wkij diJij (jJUJl <dJ ^wJl 



c<;.4-=> U oi' ° ->W* (JJ^J 4V s-^y' (J-^' fr 5^' <j| ouy 

.(33 - 30:^) TW- fjgj fj?J ^-jj fj> c> 

^^Lp) ^»~«Jl ^yaitJi J j^ - ./?'.ll j ^j^Jl ( j» i_9*>lxs : -l aJ5jjo oL^M j^L-Jj 

' (3 ^ -kJuJl <_^l p4»L~aji j c (j*- 4*LjI iJLp til jjsxJl j t (^*}LJl aJLp j b~j 

aJL*Llwoj <LoLJLS| dL^I jt-*iJL^Xj dJUJJj t ( v r: -_<Jl J^L^Jl y> JJ^i <_j* (% g -"Lo-^-ilj 

^^ac; vjjj'i^ :f|§ J^JI <j^i dUSj tjJjJl ^ (^L*!) -oil <uj^ oSj; US' ipjxJl 

<-£ < "t * i' " . -If ;^Tf ^,»- 

(^) JLitLu>< J*>f 4^ olS /J Jji lj>)i 

- -V - "t ^ t." - " X^f ' mi * ~ r >i"»'tK '"-IT'f 

^^al^ ^ ^1 ^) >j) a^JL* J^yC) ^ JJJ 6^ vl}*-^ <_4^W 

>.<tf ^ -1 r. -"--If ' > *.,f^ 4 - ^♦-'Tf ^'>, t'u £^1 i 5 '^^ 

j**J c?^ 8 •»! tr-J-' fj>? ^-J^lJ <JV lP^ t| f>f' t>^ ^J 1 ^ C_!>f 

(40 - 34 *>y o^^' <V b l ^ ^ ft 4 

<JLpj (_jJl^) _rii csr' 4_s^_3 ^yo i JL>«J 9 j%-Jj-« Sjj-wj" jjtj dJLJS 

<J (^Uj) -dill |»Ij^1j ojJUtf <uil ^j-i (^Jl!I J>«Jl ^^jj ^* 8 j'_p-j (^^LJl 
^ iLJL« ^ iioJL>JL «iJL3i c-j«~jIj i"C-^ ^y> j»-*-jJl ^51^ '■W^' i>* ^»«JU> 

Sjjj (j» £° (,JU;) 4)1 j^fU^- ^ p-£j>j t|^^l y j^fv^j 

oJlA tioJL>Jl J Ji _j 't^^-l J 4)1 (_£~Lft _j t|gu j-Ouj Cj^I^jJ y J5 

.kLj^ ""jy t^j" ^W^' y ^ij^' SLJuJl 

ti>«JUaJl 4JLJLJI sA* Jju ^y> Ij^l^- (^^31 i_3l^>Jl ^1 <Uj^S3I 0JJ-.-JI C^>t*Jl JJj 

: I j£ t4)l g-fc* I j^Lxi 

^) ^ <j>^ ti^-i VJt^^ »_>UaJi L-iii- "|?Jje (>j <_itS-^ 

.(60 t59 :|»jy>) <^A^ u>ltjj lil^ljli a 4 

^5*UI b\ Ji^b (Jl cJLiJl p2 ii>Jl 

_ oJjtj ^ ^j-v^ j-J (»-J (j-* J - jS|§i j»-jLiJl Jj-— jJl ^j^ayij t4)l jjiL *yi Jj^JLjM 

: Jjii toL^JJ lj_p<^> LgJL«»- j 4)1 oiLf> ^yl* jLkv**^L 
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■^La-ui /I j^jo Ja j^Aj oJLc-li L^Ii U_j <S?y^\j s^y*-"*^ s-t> ^-2^ t 4^ > 

.(65 c64 :^) 

^ dj^M jv^Aitj j ti^j«Jl <uLJt>J ^j^lS^I jlS\j| ^1 ioj^5\Jl Sjj^Jl j 

jJ! -lgJL«Jl li-a ^y> 

Lg-oLks- ^ * cs -^-; 1 oi-A ^ ^S^JLJlj jLi^Ul yZ-\J6 ^\ ^p->y ojj-*' 1 

iyj (.j+JtyiJu ^Jt j~j6j t^kl-^Jl lJ Le- j^-fJUi j^CS^Jj tJjIjJl L^Ul«j 'tjr^' 

6>j^ £ jjl; lj£ "fee- ^ Jjilll* jiji^l t| 6o <>* J*^ 5 : !lt J^JI <Jj^ f-fc^ 

•(75 : r ^) <@ lit ^ *i > £ Oj^P fclltf % t\ 

(jJUilJ juw (^U^) <oil jLj ^5A>LJI ^Vl ^ j^SGLgJL. Sjj-Jl jZtij 

oLxJl o-i* l _ s ^ri^ <*->lj 'ti-J^A IjJcla! ^aJl -L>_)jj tjv^xLL j»-AJL>-l IS! ^^3- 

^^-^aj 3|§ til Jj—j oL'ill ^.JUaJj t<uLs^ £«j <uil J^UxJl ^ ^iL^j 

'■^jli ^| J^Jl ijufiu £ji ^ j^A^lalo 41)1 c->L~9- jV ^.fcl.P JjfsJu Mbj 

.(86 .85 :^) 

^ j tjJikJl oUf J£j ^a.s^XoJ I t,_^iiJl IJla s^^Jl ^ jjkj .(^U;) <&l 

il^=i3 (^) bi. JLii ^1 UJj j^ll j^i lybjf 

i-"" "in !»^" 1 rf^, ,"5' -fi^ff -i >3Ltt t'.Z' >* 

(J^h '""y O^^S^- 1^ ^' ' jLlb ^Mr' (J^iJ ^ Oj-xJU 

.(92 . 88 :^) 4 ©^J <3 

.(96 :^) <@ g ft. c^li yL^j i^C <<U$ 6l> 

(^bj) 4)1 1$£La! ^1 SJiUl j^-S/L _ If [A yPt ^j, _ ^JLXJI H^jy> Sjj—» JjUJj 
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t bjj^*-i jl>Jl ^ Jlj^Jl <e>- jj Li" J JLJj t U jiS' ^^Lp lup 

:||g j^Jl Jji liAJij 

^ '} ^ bt <fi* J4 J* 0 1 bt '£j¥ 

•(98 :f, r ) 

i_9j^i liJj i^^vas-J Sjj— > LgJijjl ^yJl ij^JUJlj i^iojbJl ,JjIa>JIj 

^1 SjLi)/l Lg_J o*L>- j^Jl t(65) j»Jj 5j*y I ^ oJU.-! j Jul ^^JLp Lw* lL-jJL>JI j ./mI 

liUj ^ j^*d <_^l a5MjJ\ oLo JJs j t(U^ub>j t^yjj^lj oljI^Jl) 

^ Cj) j*J J* j&>\) L«j <J°H\j oyllll 4>J>^ 

^1 io/p Jli j .t$~~i j! Mi* ^ jJU; J> : ^Lp ^1 JU ^ /I jfci 

...... v ?dJJb LS ^ J\ 4$Ls* 

toUJJ dkiUs dLJu Jul^lj oJ^pI .^UJl ^j^Ji IJL» ^ oLiJlj oj^jtJt ^ju 
JS i ^r^lj iLi^-^lj ^*^xJl tiLLx. LgJl ....^ jJuJ! ji^Vl dJJi ^ Lg *kl\ j 

<■ LgJIS (j» ^1 S-UJ ii-Ljl ^> ...olixJl t^U ^ iJpLLo 

<L^5- iiLu ^tXfljj t L^J i^>Cj ^yj V| L» ^iap ^Cstj^j t Las ^^LlC^ t 5>JL>- j i>- jU- 
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IJL* ^ jLJ^M jl SJLL<J L^Jlj toUsJl J£ t5J ii>JU- iaS^*- :J»L£J 
olj^_>i_j toljj^^^aJl (3L*j|j t ( _^s>jMl i_jLijl ^ Ls^aJL>- t^L^Jl ^1 l _y>j % ^\ 4 lg i I 

^g'<yl Ajij .f-^^J) j}\ ykLkJl SjLjJI ^1 4lS" <dsLL; ^ t4 ^' JLjCo <ut SL>Jl 

^ jLju (^JJl -b-ljJl ..^i^J^ «Jue-li^>. sULcoJlj -Lg^Jlj ^-^Jl ^y)! 

?T^JaJ 4_S Ja 4^tr^ ^ J*^- V -A 5 ^ 1 J .A-^ 1 ■^j^ 1 

A....JkS\ ( >JI ^ 4)1 JUr 

jjb^ 5 :<wajU (ix-J j 41)1 i»^>-j) jT^aJl ^U-d jLJl iyi~0 i—^-U^ * 

t ( _yajLaJl 4AJj JLij 441J* jJlj AIjjjjJ SiLiJl Lg^j-i jl I jJaJ ^ll^-^ /) jUi) 

.«S1Jl>J| ajLL^j AsLyaJlj 

oJl?-j ^Js^Im^JIj 4 jJlJ jjJuJlj 4 L*^Uj Uj j^jVIj O I J .O..J J dlJUJl (jJUJl aJUwo 



'J 
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I^Ul ( _ s lc- 0 y> (jJj-lp AjLiLlJl SjJLjJI ojLi^fl ojl* ijjj Olyi 

^tj lt£ u L££ £j .j&Vfs AS. . > (i) 

.(17 :SJSUI) $ & 

.(18 iSJisUD^Jh^^ 4^lS £4^; ofjVfj CJJ^\ AS - • • ^ (2) 

tsf ££rt d^lS t^ft £££ £J i&VS oy^i (3) 

.(85 : jsysJI) 4© JiA 

% % £ C o>i/5 4o> (4) 

.(65:^) 

•(6 :4t) . <@ & Cj £j J?ji\ 4 Cj c/J^i 4 £ JS> (5) 

.(16:*LjVl) <® UJlC&Cj £>$J <6) 

o^ll > J ^1 4 t£* Uj o^i; o>IJI 6^ ^> (7) 

.(59:oM'> 4® ^ 0^5* 

.(24: ,1^1) <^ 6^ ^ o» £££ l^J ofJ^G iJ 3fy (8) 

J^Jl VJ, C^I Cj <j>H% c?Jj£\ %\ l5 t| (9) 

.(8:^1) 4$ 4?^^ pfcy Si 5iJ tpli 

J£ <]^Lj > J$ XL? 4 L»S cJ^h\ $L <s$\ 4>i\^ (10) 

.(5:oUUll) a^D'l Ojj l^T ^VS jj> (11) 

.(10:>) <©^4lV( 4 \j£>jk £%Z. Cj Jfj% C&%\ M s% ;1> (12) 

■M $j lj£ c$ & M Sta i^r c:j ^ it£Ji 03> 

.(27:>) ^©^o-li^ 
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.(66:>) <© !0\ y£\ ££. Cj jfjtij oy^l ij> (14) 

.(85:o»3l) 4© ^ 



.(7:o^-JJO 



ofjVfj c/£l!l (16) 
.(38:oU.oJI) 4© ^ ^ c^VvJ <^£lll QZ. Cjf (17) 

i£t Syfc ^ fx, $i \ ££r £#5 c> (is) 

.(3:oUfc-Vl) tCP <j>^« 

^ ^ l» 4"^. t»j 3°j^^j oy* r..ll \^jAo~ jJi^j^ (19) 

.(38:3) 4© 
.(37:^1) <fe ^ Jjjt 1^2 Uj yj> (20) 

£)! LS ^s- i-!V.J LfJl : JLi y^A ^ jUi (jj£>Vt^ i^jC^il^ _j 

pj>j ^0 *U_J| |>! ^1 ^L- ^1 ^^Jl 11* jl : JU ^ JiC! diJUl 
^ Lgj ^0 ( j^o j ' o j^Jl t—ilbj oUU>j oljLc-j t<LJ_^S' "U^lj jL*SIj 1 S\ jSj 

ii^i i _^e- jLSJu j»^>Jl <jl yi!l OU ^y> l j^J\ iiLft j ' t^ -5 ' "jj^J 

4 ^ j^^j ce^VS o£^)i ^ 4 5i> 



.(164:!^JI) 



bj Jji iJliSl iVl ^jj 
.(12:3^0 4@ %h t& Si ^ "$ 
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VJ ^L^l If** Lo 4...Ja£j jt l$J j ills! «-U-»Jl cJs!» :s|§ 

j-ju jl^Lo jj-^sj jjSUjV Lai' i jtiCi % jUj tjlaj jj-^sj ^* 

UjJI *L-Jl AiUaJl j 5jUJI il j i y-Hs j |» y- y> ijLu j JJLii oliltSu Jl>-jj 
fj>«Jl ji^J l^di*! <yj tSJCiiJl oLI jOJl lfJ6] j£\ tUJU kliJl jj/^l y \4A\y\j 
jtol diJiS' yj <-{j>^\ »^>- J UjUtiL <uJl t Jj£Jl oL>-JJl y 

j\ J ^ U ^Jl iijUJlj v^iJl JI j! J ^1 jUJl JI L^-iU Si ^IjiUl 

.frU-Jl f\jSf] y iJ* Jp (^jLg^ 

tLJaJl ^-U^Jlj y> iUsliJl V^J^ ij-Atf>Jl aAjJ U^j^U y UaJi>- U LLxJl 

4j">UJl ^_wuL> cJjjj«_<Jl JaJuiJl j j^Cxi tc_^S'ljJDl ^j-jLo SiU y y>_yi\ oL? L< 
Jy^jjj jl 4J (. LJJlS I ^L»^Jl oiUj i^ysj'Vl Silo y Uj^vo -laJ^i- '•yS^' L?j^' 

.(L^-jLoj j^jVIj s-U-Jl) ijLJl ii^jj <d j»jj^!l uTjiJl <~tup jj 

jjUai jf ^_pJi ^ijc^i ^jr^i t3^*j y 1 o^j^ tsjUJi cj*>u3i jk; 



.(173/5 :^.jl»JI) J ju^I f.U>fl (1) 
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2 

jjJsLwo (J J-* *— a ^^HJ • ( j;; 5J1 (3 ji Oi jI^ojJLS^ 8 .6 ^-J L» ciL>_~Jl li_a> ^yaiLxjj) 

is-ji ^^Loj t(%66) (_^jbU cijUJt «-i">UJl 5JbS" vlJLt yxl ^TjJl (ilk! |»-vaj« 
Jas^ (3 jj yufi^>\ *-=>-j.J (j^"" ^ijj^l £■« j' j-o>I-w-Lj ojl 

.^piJl ^Ja-u JLLP <CU-i jJLf> js-ej ^\ iaiwaJl 

J^Jl Jjij tiUi ^ j '£^1 ol£ y ^ tiLIi j^e-j c LSI _^J| Jj^I oljLJ j ioUI jjJl j 
.(164 : Sj2 JI) eg J*2& > :$£ 

i j-b- ^j^- ^jbU t^jUJl <-i*>UJl jJaJ LJL yj ti^k* oLi dliS ^^Lpj 

l^j^^Jt d)TjiJl (J^-xj tLjjJl «-U-~Jlj ^^jVl ( ^ LJLJb-- *>L/»li J^-*j L# *~-J» lJJt«J I JjlkJl 

Uj j'% ^ o,m It) jl jJ^\ jj-wOU a-Lg-LxJl 2U^A^I :IUL3 

4JLSC0 J jJL><ljj t4lip j JjjL>t) ijJL>t» oL>~j^fl 0L9 _ JjkJuJl ^ylilJl J ^y-cJuJl 
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dlLaJl *UJlp p-e ■ ji La^^j iS:>j_LL<Jl J-iSuM lilS'ljJl o^LJl o_^~Jl v_jjJiiJl J^> 

.<u» io^^Jl 55 Ik! I j SiLJl ^»j>t« ^ asUJL o^JL*Jl (_$jl>cj 

JbuM^j jlJiss^j 5 j4K.lt 2uj^uJt 2lluJij ^jjj^sJt otjJaJf tlsutj 

ol j-LJl ^> _jl t pU-JI y> jbU (<t;lJ ^ oli» ^^£51 Olj^l <jl (1) 
.0 jSOl ^ ^jVl ^L»a1 aS'jj _ ol j^-Jl iLoJ ^J*! i~JL y>ji\ iUj! ^jIp _ 

*U-~JI) j t (L-«.: :j L> j ^j^lj olj-LJl) r .^Jl ul^Jl j£z ol (2) 

iLjjJl ^L»_mJ| y y>J^i\ h^Zy -^jH Lw>j-» i>dj-~* ts* (U L»j (j^sj'iMj 

^ ^jVl y^ jj jJ ^ <jl o-i* oSl dUij -£-^1 CjIj^JI ^y^j> yj 

US' Jb~lj ^jSflj olji-~Ji jLkiSi ^^SoM oT^I dJJi -aSJjj (3) 

L&S o>3ffi £>9Zti J&\ li, WL- J j&Eit a ^ $ J2^> 

.(33 <f® o&H ^ ^jl^ 

.0 £ y ^ o j& ofj JbV ,_^>/Vl ol dJUS ^j^oi yjy\j ol jl~Jl jlki! o-b-jj 

o*>LvaJl aJLp) aJ jij -UP JlaU^o <>jjj (_$ JJ1 «|§ 4)1 J j^>j OjJU>- JV-L° -^JiJ (4) 

.a|jb>- ^jlpj objt* (f-l^o) *_4v»_yJl ^ Lg^-o 

JL*u ajuLJI f^U-Jl ^ Jj*— 0 : Jli t jJlp! 4)1 : 1 jJU jj^JI c-Jl L> 

: <ui Jli 4j| 4J^o (.Sj^j (5-^' ^ *Jj-^J cLjJl^- IJLjS'b Ju^jj (5) 
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frUuuJI 4jM£ \+>ju J*eit 3 j-ijSU ^jUJ usMJUl ^ Ipj*. £*dj3 (184) J5u*i 

oSjx! 4)1 <u^-j) ^JJI JU5 jj^jJI ibL^Sfl CjUo! ^bj 

■ JaJl o ISCoJ 1 iJLgJ ^j^JuJl ^^L»Jl j»j^5sJI i_JU>- ^ LjL>- j^r^ i<u~jLJl! a5Co Ja^jJi 

<LxS3l ( _ # i>j (_s^- ^ >Jl ol j^-JJ l j0j s i I jj IjlSj^o j»j^S\JI jTyiJl t <UjL~JI *t»_~Jl 

!!...<jjivJ io^l Jjt?- j <wl*j UJij LiJlj oljS'^/l ^JJl ol^c-^J 

■dais*; •X&uj l <U-~< JJ 4jLoI jW^*- <uJUj i^j^Sdi oTjiJl JjJl (_$JUl jbwj 
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4jI_j i li y~ U <. hJS <*SS : lliis- Jai>- j t (OjjJl iiJJl) <L>- j SjJ <j~j£j Jai^i 

Jlj IW.U! 45U*jjSflj i_ifVl diJSj L^JU ^o^Ul J Jai^o JljjVj jjJuaJ! 

toUl; j»jUJ! Jj~JI J* ^*>LJ!j s^UaJlj tj^sDI jTjiJi Jj^» <dJ ju^>JU 
biou 01 JL*j J*Jj '^u^' ^-J- 5 f-k^ f ^ '*J J "4 J*l* J ^ AjLaL bJl "dSJ j 

dJJi Uj c~i>l> uJU^ ^ !*yuJ\ Ja^jj Jl fl&s-Vl 

Jlg- L_j <ui! J-^ j t ( j-^JLj<Jl <JJ _u^>Jl j! UIjju 'i^j-*-! ^' 

. jjjjJl Jl 4j IcOj al-L* jlj 'Lpw'J 4-il J* J LjJL—i 
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$m > e & k%>* (32)|p 



^j^ljjl <uil ^ Ji\ L4J ySfl VI llfc c*- aij 

■iJ-P- J_p- 5jj^«JJ ^^^JjJl jj^t^Jl jjJ-jj . qj>*}[j ^<L)J| jiji jl 

dLjJi ^Jo) Tjb-lj /UJU ;Lj (JU:) 4)L ou^ll (1) 
4J9JI jJUJl oJu> <,jJj V j i^Us V j (^jLo Vj "UjJi 

i ya. 0 j^Cj 4JUJI Aj I j ^^-^ "AsM <• ^-J£~*J> is I ^1 j»-§jJ_§jj 

t yL- J ^Jlj ^LjSII (wI^jj -V^j -*jb I iSi!>Lj oUjVI (2) 

St-j yjW! Ja JJ*~*i (JUS) -oil otj tCjHL^ 1 *J1 
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: ^Jji (JUJj iijLj) JpJl "U^jj (_$JUl 
4© ^ *r-£ *A. <-j^i*Ji *j>^ 

.(25 :gJ-\) ' 

. jbJbj ij»Jbj i-jL^JLj doJb 0Uj)II (4) 
.<u J^jJIj jjjll Jyj t jUjVl SjLpj tojj-^ J5C. (j» J5 

.ilSjJI s^UJI ^.Vl (1) 

.Si™- 4JI £tk~.l ^ J£J 4)1 Jl ^Sll (2) 

.jJUiJd Ua 4)1 J~- J al**JL JST Jl jSt\ (3) 

.o^UJl J ^1 jaS\ (5) 

dUS ^jJLp i^j^iCJl Sjj^Jl J.^..,t..T,...Tj Jj>- L*jj>eJ V 4)1 o^i jl J^S\J ^> t ( ^ r <JL«-«Jl 

. (_aJiid Jj-S j£> V toJilJ 4)1 jji* - J 

1 0 I J I c^ji^^J 1 4j1 t5 ^tr*^" i^r"^-^ ° J*^i ^ > *-^ °JJ-"" '^-r^J 

t jLj^M JjA^J *-fJJi ^^1* oJ^-IXa^j (jLo«Jl iijjb>- ij£js> iJI^aVI dllu {jA i_Jb>- 

sUo ^ L^J 4»^>-Vl JjkLLo ^ <Jupy_ <Uj^5sJ| ojj^JI ■ s" j 

^i">UaJ ilJLjl aJj^I ili'Vl ^ JUJjJU '(jc^^'j o^j-^b ijiy^^ iJ'iUj 

_ — 564 



Uiljl U5 a7L>-j toJLil ^pjJu j»j t^jUl? SLsJl ^jj^- t/"- v^* 1 *-^ (jr^' J^Lr*-? 
1.^1^; ^« oL~J)/l ~amj£S\ Sjj^JI .Oj-JI Ml dJJi Juj ^ J ^-J ^ 44)1 4J 

i~>- jj <u)l ojJuj ijbJl ojJlJI ^ iniJuuJl 5a>j*Jl! l«jjl» (J-^j 

a j j— jtr^J 

yt \X»j 4oj>-Sllj LojJl j~J*i t _ s i* <_JLijl i>xi> L Juj\ b\j i*j jLjsi j~>- jU 

Jj>t^ O Jl? I J 4 - ! 4 J, -J I J ^L^J L) <lj-*t> J J 4 4) L) d5 j-Ll I <L»_i ^^SsJ I flj J 1 CJjjo-J 

t L^J j»-$Jij t^jjjilSsJl i»jIJlc-j iaLiJl ^ l ySj>y«J\ ^-y-j (j-J Sjj-«Jl OJjL»j •^^ j> 

. ( jJ UJ I U j IxJi j 

^^llC' J»»jJlj 4 4jL) SjLc-lj 4 6jK>l_yi «i^> oyt\j 4^1^^! jLSCa 4 ( j*aiUJ I Jus-jJl 

2^ dr° i_r"^' ^Ji ^'J 4i_jj»«^Jl ^^Jlj ^ojUJIj ^jijliaJli o^^j^JaJ 

4 4jU j^- ^.J^hj OJi"l J 4 4)1 yUjLJ S^»UI ^y> L^i Loj ^^J' ^"Al^ liDjb CUC-j-i J 'Jc-** 

5 jjSJj .AJu<ii (^U) 4) T j5CJi JJ ^bU ^j-i Ji (1)15 dL^Jl II* Jit.! j! 

4<J <J)L>J Jw«LSsJl £j.,/>A-d\ ^jy>-jj 4<GjJLi ii^Uaj 44l A-JlJus-j JLjS'U ^j* 1 ^' 

j! ( lJt *^>-I j^-Uj a-Ip iJjUj (JL-j 4)1 ^^L^) (jJ— ^Jlj y>bj 



J5 4_~>o ^ ("bUr^x) <blj t^JJiJ^JI ^ (^Lxj) 4)1 ^lii JlSJjj t4)l U-« j^ii^j 

j*-»jLo (j-* 1 j-=r j I j-o-i-k ^jJJ ^UjJI JLaJL jSNl ^ jj^-ij 

^jJJl ^ . 1? ... li J_*l LJI j^-I djJu>«j JI^j ^ _j djJL^- <.4s\ Ljj I ol ^1 
^ j-lJl (jy L^J C^S _^J>I 5 jji iJji o j^lj-o-; ^»_^jIS3ju^o_j ^-$J> j\j jv-a jLo (j» _y>-l 

oil i _ s ^j pJl ^Ij (jjj-ijJ! OjiJl ei-^Jl Jl^ls ^1 IJLai j, LgJ iLS^j^oSf i 

L^J">lis-Lj <LSjL_«Jl ^yijVl dill I j~>Ji ix?* >?=-*J' oL^aJI { j^>j s 1\ j- g 1? i) ^LkJ 

LC&I 4^*>L-)ll 4^r*Jl ^j^/l ^ilL' Iji^l ^JUI ^>_^-lJl oLUjj 

! ! . . ^ ^SCo o~>- j j»4^L-l cu<Js>Uj U-^> jjj^uj! j^li y*j ti-Uaj 41 ^1 

:(JjU ja y-) a] jjL 4)1 jUajl oLVl i—LaIj 

y4 4 #h 6i il> 

.(41 :g«Jl) l>Hi 

4^ jSfl >%ou«Ml j ^Jl j jU£Jl JaI j»-fLi 4l Cols' JLas <uifco 

ciJio ^ 4)lj t4)l 4_jIJu J j^J J^^-o ^>^"j (46 ^^Jl^SI <J i^blf 

tJu«J 4_i]L oJJ^> •iLo^l JjJaJl dJUi jjyLSGl Jj<-^>l jlj oJLs-j 

jl .CU; 4^UI jV^Jb- ^ A^j ^l>^ X> . . . f 



.(55 :g»JO >Ji vJ'-^ 
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(yp ^jjp t3i)J trjj^ (■»-» C^li^l [>Llfrj w>U!laf ; ' :Jj-ii ^.iSCJl oIapj 

/ ^r-f >,-- < jf,4 ^ ^> \','\' ■ \'" ' '"hi' 
.(51 t 50 xC|P ^4-' U±^>\ cdJJ o>^* A ~c| C^\j 

y ">L^ij iSCj*>LoJl y la s<aj (^Lxj) 4Ul jl 4JLJL>- jjjJLlj £-^Jl °JJ— " 

LJI 

j^>U_j <. jLj<J1 ^J-aj ( _ s ^ 5 - (J-*- 4 -! _j ' L«-S Ia " j l^j-Sj (4jLs*^») 

jJL>- -)£jjj t ^.^L~<Jl oLp ^y™?-! _y^s o^l^?- Jp- <t ^' J^r^ t_5* ^W^^i 

U.. j Ta (Jj-^_/l Op^— ' iXA (jj (J^ (^J (jjWWJI ^> a _jA j^^jV^l^ p^-ri' ^J*~ 

^JJy4 l^«_^c.l_} iJ-JjJl ojl^l i>«-^,^ ojiLJ' ur ^'-^ l^-r^J 

.(78 l^Jl) fjj^ 1 ^1 

. j~*a^\ jt-*jj <Jj^' U^_yo (JUj) 4jL) ^L^xpVLj tils' jJl f-blj tS'iLAil 
jjJJa^Jl t_^JJl jy\ {_y> l^-j L«J LSjX^j ^>>Jl LfX^Lv ^yJl iJ^SCJl iJi^lj 

U L^ij ^Lais oL>Jl ^1 ^y^- <iJL3Jl^ AiJU 5iJu dJJi i«jlXx>j t SJb^l j <L»-j 

j»^wij«-> Jii j t^-U^Jl <d?-! ajI^J (^) 4)1 oli^j ^-5 iUu <jl <J (^Uj) <uil >Li 
. UjJ. jJlp Jju ^» pJmj J I v_Jlp! ^ <G ^li ^Jl*J£ ( _ s X^ j^jJI JijI ^1 

. oLil < — *1 j> t » j 1 J> ^y> oL-j^fl 

JL5t (3) 

J^JI J jJj dili j j jiOl ^L^Jl ijip j t jUjJl j jli^-Jl Ji" ^Lf— i jL^Ij (4) 



.(47 :g>JI) <SyJuG 11* ^6 

.((JU:) 4)1 y> ,>J| y> ^^31 ol^l jl O^yU^j jJbJl IjJjI ^JJI jf JLS"b (5) 

JS" ^_jJ^ ( _ r ^l fLi U JJt ^> L^Ijj^j t^/Vl i,^ ^ J5 ^ (6) 

. — 51 y> 1«Jp *UI JljIJ ^jSfl jl^-l Jl 5jU)/! (7) 

.4)1 J dULSJl 4 jLJ^J ^jSfl ^ L* J5 js^-j (8) 

.41 oil ^/Vl Js- jl *L_JI ilL-J (9) 

.JbJb»- ^ 0«j ^ ncJUl j»j i*Jl»Jl oLJ^! jict- (10) 

. i—jLJuI < »-fr>L~j to SU^I ^kjii iJL^ jj*- jLiwJl j>«^ (11) 

L«s j-^il <-i j—i liiliJj ii^l>- i>JLitx> ^b>«j LUiiJl ojiA ^ ^ ./»» JSj 

iil — oVL UJ* (JUJj iJjL:) L;j I^J ^ ^1 SiLJl i*sL5j| ^ ic-Ul ikaJl Ji* 

4,0 X-fp 2»jt) "o\ \ d?jR oi tL^£if xfulij 

.(65 

jJl^ (_^jJ! ytj ...» : <u^J U I jJ! 4^»->-^j 4)1 j»-?-j) J^AJiJl ^ f-U- j % 



. 4^sJ liAJJU Aik^ USUJ «(JU*j (^JJl ^ j^Ul JJaxj dili j <^z4_jjt>_ 

f-U-Jl i)L~»l ...» :<w*] L» (<lj15" 4it j^j) oljiJl JUJ jLJl ljk^> J *U-j 

. « . . . JL; VI j^jVl J* *a oT 

...» : 4^aJ L (I 4il ^_&L>r) oljiJl ^-^j ,J i— *«iuJl t-jUwsI jS'S j 

IS! VI ,j>jVl Jl* j\ iUy>UaJ J^j V <JjJL«j »UaiJl ,J i_~SljiC!l dLwJj 

UkJl oL>Jl J^v- JS" fr^^i ojL«j Uj>- Jl j 4*1 Jl JjJJ. -GU^ 4jl jl tiiili «CTilj| c~^il 

. «?<CoLe j o ^SLi J j_^^L*j V -US' dl!i i-jlio ip_$J 

JU* <c»jj5sJ! <L>VI cXa ./}'" '. ( Jj L« JLaLgJL p-l ^~>«-!l <J~Lj ,J >L>-j 
^1 t s-UaiJU c ,jl j^Jl ^jVl o^LAj Ixj _ U!>Lp L JS ^ j - f- L_~Jli tii^Ji 
j-jpj tol j^Jl j ^-L*Jlj 5-w»^>cjJ I oUj-«j>c_<Jli Jju <j|Ju LgJL« ^JLoJl t*L— Jl 

tjj&l jUJlj oljJJlj olv^Jlj iljLJlj oUUlj u^l^Jlj ^LiVlS" <GLL ^JUJl 

l^JsJlj "LjLsJl Lfr«J&l (_£ J ~aXt> j^jLj C~>sJ Lj^»»L*JJ LgjL^J JkfiX»U jvJljjJI oJl* 

oULOVl ^ ^jVl oLC <ul US' 4,l^c- 5UJJ ^ V ^1 ijUJl ^.LJI JL* 
^jVl ^ jj^j ^yJlj s-LaaJI j*_-gJ j^l iJjLJlj t t_—g_^Jl t-'lj— ' Ij tiJ^^Jl 

. ((^ jMJ ^kJl Jl J^aj" jl JJ (US' jl Uj^- lil ^1) jLJl U_p- J (3 jr>£ 

i±jjJj>J| j^U ij^jVl ^Ja^-> y>Sj ^yjl iijUJl b jJl^i jl <U^»-jj JUj Aj^IjI (j-^J» 
jU 4il ^jLo J^ J-^j 3 yiUaJl sJl* j tjLSUJl ;y> iJUJl ^S'LoVl ^ ^Zj yt, j t 
i^£>VI c>\ JU^SjI ijX^^y : JU; <djjiJ JjJl^jj juju Uta Jj toiUo 4x«j>-jj 



tjj^J ^Ul 4sl ol VI 



<GjJiij dUv»jj ^1 ...» : <waJ L> (I <ulLS' -oil j^-UJl l jjU» J f-U- j # 
jc^ dJij c.Lt lil VI 4^'% a* ^jVl Jlp ^ V ^ ,UJI 
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383,942) iiL*«j Ja^. jiJl J Lp -U-j <_$jiJi LJl s-L-Jl ^»l ^>-l <_j yl jl 

jj^j V I <J jl^bo jj-^ij ' (j^ 9 'J ^c^-* ^^c^ 0 ^ ctj*^'' J^* 1 ^ ^ili^ j^-^J ' ( ^ j^j-^^ 

^ybj t iJ liJ I J Ju»- l_j jl^ _p" c ~> 4ia~o jIa \i- j-~> <j _J?^° 2 .4 j>z^i <*J Js J-^i 

^1) J^LLil (^jUiu ^j^oJiJl J y>- ^j^l jlj-a dJJ-iSj i ( y>j*)}\ J _p- j^2j| jlJL*J 
»JaJt)l jlXo ji) ^jl ■ . II jIJlxJI J IS y*J\ \ ji j^j iCjj^ailj «JaS J-SLi Jlc- <ul 
OjJUJI IJl* j '(j-^jJl oU-l~»Jl jiLSi jjjUJ <us iJaj^wJl ip^Jl jl (^yiiUl 

t^jVl j-*iU 4- W ; ->c-<Jl it J I J_4j j iAjjAij L&^Ji ^yajML 

ix^i Jl jJJa~i 4 ( _ r i>j'^ i <L>SU- JjLkj j* *^ _/*aJI J* 4jJ^«JI oJjUaJl ojiJl 

L«j j-^JL J y>- ojlj^ J jlJJLo J-^lj c ^...■wJ I <uJnJ jl » L».u J I 

J I^UjJuS' 3483 jJUL 3^-11 ciLhJ jIjlL. Jilj i^LJl J t^J^ 3888 <cuJ 
3 675 

(jA/^I (^-^ J ((j^iLJl ^Ja-iJl ^ t^^r?J' jjjli) jjJUJl (j-wiJj 

. V I £^>«jl!I j I t j~S V I |> jj>Jl J y>- ojlJ^> ^ Ji5 *L»— J) J ' I 

j jig" J^"' 7-° i_s* J ' ' (jiW"^ t ,_^ij<Jl 1 g .,-g (j^J LaJ^-Lj ipj— oj 

Leilas' J-v^jj ' (io i_iJl 750) ^1 LgJw» 5Jb>-l jJl ^Ja* J-*^i (_s^' ^i!>UjJl ol ^><^Jl 
iLx5' jJ-aJ j ijj-wo-^Jl ibS' jJls o ^ j jJui (^Juto 1411^5 iLSCj c (i^i 3,200) 
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lk£ jjJ I y (o^Ju 230) y>^_ ( l _ y uUl Ji^r^' aJLJJI <— >j* j\ aJLl!! bJ 

SjJLiJl) L*l 

c < _ r *aSU ^Jaj ^^Lfr ^jULo jIJl* ^ ^i3l J_p- ^r^waJl JJ^ Jl_p-Vl 

.jlJuJl IJl* JL> SS^>Jl j^ly dJJi ^ <u5o>j 

p. ^ 

100x0 jJu 150) UoUjI jJa ^ LuJl ^U-Jl sJu L^Ll 

.iijjuJl >>Jl dJJi ^ & %io j>J VI Ju; V LjjJI ►U-JI ^ *]jJu5l ,>JI 

tiu^jj jjJI ^ cS/f 1 eujuL) c^VI ^ u ^>J >w 4)1! ol jr jjiy 

4^ ^Jt^ Oi^k ^ " b \ **£k & °^ 

:(jsli ^ jp) JUj 
jj ^ ll^xHil ol, 6^ o*>V£ c/J^\ s^Li 4it 5^ 

.(41 : ^U) 4^ i^I 2 ^ cx* 



^Slj^ Jlllli j^J ^ t^J_/ Jl^ jr}* C>*J&\ «ij <^Jt iil^ 

^J^y («JVJ ^hV ! chf^. yji j-JJj es*-^ 4 ch-V <i/*t 

.(2 :ji*jJI) 



571 



: (^jUr^l) JUj 

• ' >■ if <, ' >t*' 



.(18 t 17 :4-AUJl) 

JiG ikil ^Jl SjiJl ^~^J J~>- <ij_>Ul C->UL~»JI JU jl ^Iw-L -blj^ Lgj^S A^o^l ^Jl ifjt^Ja} 

. jlap i» ^V (Hf) 

£ j>c± <uL jl2ihj ^JJI (The Graviton) yt^\ j\ k-jSUJI >Jl ^ I L$J ^iil j 

Sji <-j jbjJ (J-Ji jv-S^s- 4 OjjLi i — »- jjjSsJl frljjfl c^s-Lip^ t »j 1 1 <Lp-^_>~j 

ji j t l.o. g.: ; ,i iLvfLiil iiL~<Jl siLjj ^yiiLuIj t^jSl>sX«Jl (j^j^JiJ <LLx5\Jl sjUjj <uol>Jl 
jt-JajJl jl^ij^l JjJIj LU (jJJl J_?S3l OL>-Jl!I J IjjJ ioiUJl c>-«.l 

Jljj V j C~»J (^jJLSJ Jil J*) LJjJl *U~Jl J j^-il oiLJl JS* Jp 
Sj^JI j »L>Jl J-Soj ' c yL»Jl j t5jL«Jl ty'J^' i)L~«J J U_f« I jji v^jJlJ 

. 1^5 ji {j> <^w>UjuJI ^p ob-^Jl j 

J oiUJJ iJjVl oLw-j>JI Jaj^j |» jXj ^^Jl ojiil j leJUJLiJl 4j_jjJI s jiJl (2) 

^jJJl £ljJI JLil ^ j ^jjjJl ^UjJVI oLJU^ J J-^* 5 " cjIjJUI ^ jJ ^ 

tilujjaJl oliL~»Jl jl j^l«vL( l^^lj t j^yaJl i~alil<Jl iLxjVl ^jip LJ 5i j 

. L^j!>LLo j <_£ jJl liilj ^oj tOljJljl <_£ J^-b J Ijj-a>^ j^SvJ ilio LftjjJi dlii j 

.(The Gluon) jjJu>Jl j\ i«j»!>Ul 3ji5l ^y*— J oL^?- Jlp S jxJI oJla J-»^jj 

oUjjj_Jl (%—-L; ^^——J oL*_>_v~j>- (J-p J_«_?tJj : 2 a . * II ij^JLII SjJJl (3) 
toljJ! liiii l jSIjJI oUjj^J^I Jajyj ti^jJl igjjp _j! aJU UJ (The Posons) 
jwsLsJl Ji^ J ^jJl>o L*^ oiLJJ iJj^' oU-— >Jl diiJ dlS^i; Jl j^iji Lfra.j».s<a,l ^ j 

. a*-LJI 
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p£S\ j^xL i-ijju U jl iSUaJl oLijj^i 4~* ^^Lp J^=>=jj : 4~~J9\±mj Sjill (4) 

<sjjs> Jj^d tisJ^-lj iji ^ 4™ ; iabA*Jlj e-L^SCSl •^"J^ J*-' Lo^J 

Jsuy L ^i\ S^^JajJ! 4-jil>J|)> ^^^—J U-i ijjUJl sjS (5j-i\Jl ejJiJ! dilj j»ws» 

oL>-jj ^ oJjLJl oJl-*-jJ! SjJjJl oJlS' IgJl jJLi*-; ^^Jlj 'fj-^' ^ oiL>J! 

(3 ji iiiiiaJl <JlJi5-jJL (^Lo) 4i JL^-ij ^1 Sjl^-IjJI iJ_^Jl ojJaJl i^jl ^j^rj 
^ JJLaII ijsLu UsUj cJLS' jJ jJLxi L^jIjS J _p- >-a.*JL~ iajJl <S5li J»j->- SjUJJ 

^Jl^j (^JUl ijfJl i-L>Jl Si J>"b ^ t^J^Jl ^jAoJ^Jl -Wj-i i$jl£y» j»J>»*Jl 

SyiUaJl s^UJl ^ Ju^Ucj «Li>- eib> ijSfj tiijj! iiili Js^>Jl Aj^^laj ^Xajj tjliJ^I 

La, 

JJ> ^ '^-L-jj "^W (^^*" 4 -*J j <j *J_ji> (5-i-5l 4)1 t^ihS' ^ JjU>J! (iilj ^jjjj 

^Jl ^jlc-j f*^-^ -^j^j t(J— j <il)l (^-^ tilL-jJLj toj^JL oUJu (_5JUl j»JL>Jl Jj— »jJIj 
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^^15^1 ^...^(33) |k 

1 , (2 :ju^I) 



I4JJ fLLo-^-^Jl Jl*-j <1)j-s«-)jIj (^"iC LgjLjI .iJ-Pj i4_Jj_a /*ui>La SJJ-^ 1 

i ^ />.< > £ , '< -r > -tf vT " >»'■■* <1i 

tQP <^ M p** 6 ^ j <j^J ^ 

.(44 :*V)M) 

y> JjxJl »JUJl ^^Ijj 'jL^I Jls-IjJI jJUJI <u)L jL-.Nl UjSlS' 

V ^JUi juoiiCJi jj>Ji tjLj 4^ <lL-jj aslji t^J^ jJ^J 

^jAj 4-» 1? a.oJ I a . *l g 1 1 cjj^sxJl ^j-a <L*_>jL> J-C-^Jl ojj^x IJLjj 

( ^ r P (_aJ 4 ^j^jCJl jl jjJl ^ (o > la Lo J I i_3j j^tJI 



4)1 



^SGj J>Jl yt, <jj <<Jl Jjjf ^JJl oT^I ot 5|| 4)1 J Jls^J! ojjh-o J^jJj 
*Lil (f|§) <CjJj jLf> dLlju J^Jll^Mlj tjLUl *LUl J> ieJ-Jl L^J)fl SjJ-aJl 

Sj^vSlj oLMl jt-fAf- diS JUj iijJLj- La>Jb»J (^JLj) 4)1 SjJi jl (jJUL^Xs t.^>\j 

^LU I yikj> jjj (JUj) 4)1 jl J^JJj ciLLjl ^Vl u ^g,ygJ ^ \j J1 X)U p-g-^LSj 4)1 

. ^U*Jl -bJLiJ (jJUj") <b!j j^UJi ,JlP 

oLSj ^ 4)1 J j ^ i~~*Jl ol_^>*^D ^yLSGl i_JQ» tiUJi' oLS/I 

j»_gJ^Usj La j5j L*_«Js tj^j^'j olj^-Jl ^ Xp*~~j 4) j Jj>JI ly>s <d <l)lj JL>«Jl 

. JU*% jJiiJL 

.(16 • AjS^J Jj> ^ (>^Vl > J f£> 

(^Ltj) ijJJbj s-LIj j^oJ (Jj^l (uli>) Jl^Jjj t j*-4^° oLL^ ^ f-^j-iJ 

i^Jiis l y^j> f-Lij ^ <^-^-;j t5J*5Lv2Jl / j^jo oLLj j-o J „hi (^LjLi) 4)1 oL; jt-fJ^s- 

L^JLi cJl>- Jli 5^.1 ^ -LL- jl Ji (^UJ) 4)1 jl ^ 4)1 Jj— obSf I JliJJ j 
___ — — — — 576 



lit L^w»l JL>Jl 4j cuS* j^sJ Libs' ol jJ <ul Jlp jJi ^ oLVl -^Jhj 

! ! . . . l*-^*- A j <Lai ^^Ipj aJLp j-aUj hip ^jwU^? ^ (Iljj^j Ujji) 

SJjJ-iJl jv-^wa? - i~-Jl ^UpL _ UjJljj "Mi '5 >»■ 'I Jc* W-^l ls* U/*^ 0*^' 

. jUjJI iwAiixj V <ui!j t^,g,Jp *UiaJlj j»^jLiL 4)1 ^yL i^^i* Ljy Jjo jl 

Ij g : .»! Lj-S" »(_gj ...I JJ <JLi J— Jl oL. «1§ 4)1 oLVl c^JLJj 
4) I ^ jlj t j^>J I <lJ I Jj L*j _ o jj j^i—j 6 jJ I - j ji jJ^J \j Oj j* LS3 t 
y> 0 >>-Sll J p-gJ J*?« ' LJjJt J Stoj lis 1 -! *i— O (jjjJl -i>-L ol ( JUJ) 

. Iju! 4)1 >_jIJlp if p-t^ o"^ 'fc^^J J* ^ ^'-^l 

^UJl (<uL9*~->) jjkj tjbJ! j*-f>Up J-«r_j <.4il j»^lvs! ^^^j ^.ylSCJl ^ 

frj^iJ oL>Vl ^ JjULJI J j . Uj "Mi' <jjjU«-<Jlj t c « ~~i Uj (j-i! Ji ^jl^ 

L»jLs>«j»-j Lfi Ji 1^^;^ L^Uai jjXij is-Lk-Jl iiL-j L^J cJL«ISsj < _ 5 xJl iJLfJl 
Jj^-^Jl S^>«j«^ jjs Ljj^ U^^- ^ji3i <l)l jiJl Jlj-lJ 0' oLVl o5j^ j ! ! . . 1^,-^ b 
Jat-t JiJ j!j c4)l oiL V! 5^?^; ^iL ol jl5 L. i^JUJI ^Ij ^UJI 

! ! . . . L«j>«J I ^ j~» t <ui^>J i^ita 

Ji i_^»$J L« p-Uj (JUj) ^ t L^*j- jiCJl 4) jl Jij^j (jUj Ji Jj 1^ jJl ^ jJ~J\ j 
JI 4j>- jjj i—)Ua>o i»jjSCJl Sj_o~Jl ! ! . . . jljJl ^^ap j-»-l jLiSCJl |*JUj ij t (j— «j 

4)1 oLs iflj^JJl <ul>o Ojjiio OjJUi-Slj o^ji^^Jlj jjylSCJl oLJ li| <uL ^ 4)1 Jj--j 
Ji ^s- dJLii <Ua5^j 1 1 >Lxi3l ^ j_Ip oJ^ uL^ Ji Jl^Ij Ui i L^i JU<aj J-f^o (JUu) 

:(JU;_5 iljLj) j»Jl J^i jkj oLNlj t jl»L5 

.(43 rjiPjJi) 4© 
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Sjj^> OJL^Jtilxil (jJJa^Jl i_~J«Jl jj-alj c^jJl ji ^y> Lgj *L>- La (3-^-v3 J 1 * T-I-^S^Lj 

LuS'lJ t^j^^j J-=r^/ c5j^ L*-^ J-*^J ' (j—oJJl ^ J (2) 

. j Ajlp Jlc- 

^jL«j t LgJ L f~»\jj JL>Jl J-L>-j tjjjicJl <ui ja ijL^J J_<Jlj t^^j^l Ju (3) 

. l^k... Jp jL§JbU 
JiikJl lJl.b>- jJl b ^sx* ( JUO ill! JL> j jj J JS" jJU- (4) 

. <aL>- <3 

Ujj^ L^JljjJj ^jSfl Jl h^J>\j SjLil J jL^JL JJJI pHJ>\ (5) 

tdUi j ^j-UaJI ^ ik^ljj (^jjiwa-ii ot>UJl Jl SjLiVl (6) 

£-ki ^jVl :(JL«Jj iijLJ) 4_i JjJj ^jJl j^=-*_<JI ^Tj-S-l! i_ivsjJL 

.((... oljjUoi 

^Jjl Jp 4( JSSM J Jp jUjJ! ^ (JUj) 4)1 Jl 5jU)fl (7) 

(j^jl J-p Uj^J ^ (t-c-j-il J* j t<j uL^l J IgJISLiI ^Ljj U L^I L^-jLiJ 
.jliJl ^IJjI J SjJiiJI aS!>U9 {j> tji Jl SjLil ^ j .o^-lj (.L Uti~-j °-k=-lj 

objl Uj fU-jVl ^^aJu" Ujj JS" Uj (Jl~-) <uil jJp Jl SjLiVl (8) 

jlj c*L~Jl J ^jSf! J SJ^ ^ «J^" ^ <fcl ol J^ JL^tJl (9) 

aJ cJjL^j (^Ul i(JUj") 4)1 jjut! ^j-^SLo jL^)Jl (j-lj^ ^jJu ^ (jjJl jySCJl i^jJl 

.JpIj-^JIj tJJIj t opals' S^^l ^j53l y>l^l y i^p Jl SjLiNl (10) 

>JI Ji>i Jlj juaJi V U~JI ^LiJi Jl ojLs)/i (11) 

iLa^j U^is (JUU) 4) ^j^lj cjIj^ — !l J ^ Jlp jl^LJI (12) 
— — ,„.„ —578 



.*JS JS jJU y» (JbJ) 4)1 jl jly^l (13) 
O^iJl J VI *J>U ,J iiJb- tl4*l>! ^ ^jVl ^UJI JLp jl^UJI (14) 

_t*J (J"^ ^ ' ^ Lj <jil-*-«Jl_J jjfclj^jl ^ J^-J' *l-* (j-* j-*- 4 (J^J^' 

.(jj^Jl) iL«»Jl jJlP jiJaj i_oljJi 

La JjJj- j^2i\ »j i diSJJj 4A-^aL>- <tj>JLit« J I £^>J LI . A5U 0 JL& ^ ^ - J5j 
JJj (.^5^4 J^-I J^-j tj^Ulj ( _ r *J*}\ ^ J£ jJ>^Z Lii J* 

\1a aJV^ ^-^J; J ^j-^jLJI iJLf> Jlji! ^I^jcu-I J_c- UIjJ ^j! dJJi Jl Jj-vs>jJI 

. J^tvjl Jl ja!I (j^aJ! 
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cJJi\ J^ii jjo* <Sj£ J> ^^-iJi jx^j . . .f 
.(2 rop^ji] 

Jp ,^JLiJ\ jitSjy :<JjSj ...» :<ij^J>^ Lt (4)1 "Uj-j) ^iS' jj! * 

C-^vJ L»_ft^Ij: . ^1 al _^Jl : J-^-ij y^^j. <4>-^ 

. « . . . 4<^Ay^ l -^ L ! U^pj 
v^Lc—Vl ,jj> j ..." : <LvaJ U (5_k— lj <u)l JMkJl *_^s-L*» ^iaj * 

^ <ui L» ^^Lp (j-bJJ jjk' ■> H jl*Jl ' jj-^wiJl _xh-~> ' vr**-^' (J-li-is-*-! I 

r^Jt "til JU«j 5 lit ~j tjJjS/l i~^>JJl <J »^->UL OJL>-i ioSL>-l i«Jip 

Jp y ; ^j-uJl j «u^C>Jl ^>s»-»i!l j t-^jc^i I . . . (JL~Jl ^.h* i j»j t ! . . . J UcuJl 

( _ s xJl dJUu t ij _j-SsJ I oLI Lgiljj j t ii-j-o <L^sJj> oU^/l o j^j ij"- X^y^P 
JU.p1 jj-UxJ tLJjJl 5L>JI Jl^j jJUJI ^ Ju V jt j^jj 45" dJJi . . . 



ijs- JJlJ\j 4^jJ*JI (JU1I ^ <J.>! 3^-1* UJju J^Vlj iSfl «JL» <u>l ^ ...» 

j-aJjJlj jj^wo-^Jl HjJ>c^Zj t J_«J> j^iy AjuCjfi Olj^vJl 4jLL>- ; jv-JaP J J La.S' 

jl^jVlj i IgiJd l^J JL>JI -ui>- j i Lfcd* jlyC_**>U i>JLv? ^jVl j ijJUJl ^iL<J 
'jU^b Jt^ 1 usi axJUoj ioly.il! ^ £y JS" ^ ^1 (j-rjj «*ii>-j t£jjJl j^i^J 

Uji-!l ^ i_jj^>J!j jL*il! i_st>Li>-l £4 i <ui ojLaj V Jb>-lj f-Loo LJ iJ Igj*-^- j <.'o\j~p 

A. . .^lyJlj JSCiJlj 5»«5l _yMj (^Jallj 

(_gjill jp) : 4^aJ U (1 jjs^ «dl! pJtly>-) p>ytll oT/ill _^r~^ l** v^*-^' t-^U^f j # 

V j <_£y SJu-pI jJu j» l^J (_g y>u ol ^yj jjy L> ^ij ^JU! <u)l jA i_>l^jM I-Xa JjJl 

JJi j nil! *Liu ol VI ^JaAJ V ia^ljy ^ jSlI L^o iajj Ji jlS" jlj 441)1 VI L^^Uj 

yJo <jl>i~^ _^Aj ' ^1 Ojji (j^jJ j»UkXjb jljjJj I pSCjUS^Jl J Aj \ lal I yjjtllj ( j-v»-lJl 

. «4J|J>- jJL I yi yJ j! iJ _^3l 4jU ^£1 fj^ij '^y^jVl j ol _j*Jl ^ 11 1*** 1 
: -wij U (I y>- ajIS' 4)1 _^UxJI 5 yL^» ^ * 

^jl^j y^jij ^^ji jji j\ il^is fix ^J*J> 5^5 cP^^ 

t<&l p-UL lyjLvaxJ (jl ^dj-4f '<f^J ^% ^i»l^ L^^^jjj Lg^j ^1 4^-4^ iJ>r?*!^ 
. Jj<j jL~;Vl f-L>-i jili j^i villi ( _ S U jJi jy> oV v^Jl iU-JL 

jysJI ^>Uo 4J LJ L^JJ> 55y»- Jaw? y^llj ^pv^-iJl {j* J5 jJ>*~^ ^U^i ^ya 

olj Ju V ijlJb <3 U J^j (,UjuJi>j ij^SUl j»ji«Jl JjUj 4jIju J-s«Sfl <J cJ!5 Jj 

Lo y^iJlj jj-^^jjl ya J5 ^ 4_^^J| JjklylJl ^ LgJ c Aj LgJ j»UVl ^ <«J OySu^ 
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;(j4LftiaJl jtfatuJ wul^»> _ ^jf 

• JL U L^xo y>-y \<^€t o^*** ,»~«J!JI ^>=~jj ^jJaliJl jpli>Jl ol 

: l*aJuJ^ ^^^iJI oljj^i k_jiUJ J-S-xJl O'y^M (1) 

j^jLS djJu. ^-i!! 142 L^j^j 4 1,400,000 U Jai ^Lo c_^jJlJI 

^yjj I j^-j LgjdLxS" j J-ij (ill JL! j <. *_j*SLJ I yu_jiL~JL! ^ l^>- 1 .4 LfXs LiS" ja-*> ji^o j 4 

. 1415 i^^^iJl a* j^^Jl ibS 1 ^ %99 Jl j>- dJJS Ji*jj • OjJuy OjJby 

s_— gJU 1 iL-Jl i>-jJ j _^-L*J 1 CjJjUtJ jlj 4 L^>Ja— JLLP ilLk^ A^-ji t_sVl Jl 

. lgl>-b <y> JxiJiuJl 

(%18.17) ^^J^Jlj (%81.76) ^-jrjjJbV 1 0- Oj^" ^-^-LJlj 

oU dJUi t<5>-Vl ^LxJl ^ i^p y> (%0.07 ^Jjc; V) jliT Jl iiL^l 

La Lj ^ J jj>cj i j~aJ^S \j ^iS UaJ I jJJaJjj t o Jj>- I j |»^jLJk S ji 5 1 jJ ^jj^si 

^j±r^\ & ^> djA* 650 J\y- J\ ^jjJo^] ^ J=> 655 JUJl 

Jl i~»j>Jl Jl jjis o _^JL» 4.6 Jl^po jJJLJlj) jjjd^Jl jj-j (3 j-iJl J j^ij 



^yj o j^Jl (^L^) 4)1 j! Jlj (^J^ Jil ^yU) j^^Jl irzi^. ° r 1 * 

( _ s Jlp ojl^J^ j I 4 is*>L k p *-uy l\^J6 ( _ t ~«_^Jl o j^ijV (jJjJl OjljJl IJl* M j-! j i <ui 

. oljUJl <Uj>tyj> a ^ i y^j> 4vsl>- l^UoU- ia*-^> C-J>J LgJlS 

<^jj| AjJUl 5ijJl oJl^; ^^oJiJl ilsSj f ^>- (f|f) jJUJl y_JJ6 jU dUS ^yJlPj 

a ^-Lp ^ jSS UjI-^ A^A^La l^LglLo lijjlp 4^ jl Ajjlp <JU- ^ *UJl ^ J lJj>-ljlSl 

^ t_~~Jl jSf dJJij t LgJli ^Jlp Ojl^Jl jl o^>*iJl j I iULj L$1sL> ilj_L* _^JoJ *>Ui 

J <y Aj jJ* AXa iSUaJl (3*iUajlj j^J! i_Ji ^ t£jj^\ ^UjjVl aJ_»p £^/jbl 

t^j^l ^jJIp SLsJl Ja~^ J*-! ^^-o-SJ! aaII* (2) 

^ li^J Luj V <J_j^ ^LJ'jr 0 < (y^ J 'J n-«J jl ^ Jis-ljJl Jl^p- iiUaJl 

<L)Sf tLj5j5 eLsJl J^CU-J i^~»^Jl iiUaJl oJLft OjJjj tCij^Jl iiUaJ! f-Lii^U) 

jJli ^^JlP _ Iff jJLiJl 4)1 ailj! Jb<j _ oiyrj -U^jo jL-J^lj 4 (jl ^-J»Jlj toLJI ^ 

Jl* ^iiJu>o" ^1 <i^Jal!l y^l ^JiJl J5 oU dLIJL5 t(J -^lJl i^i! ^ <d^j ^JUI AiUJl 

(JL-^jlj i-_4jj^2lS ' ( j^«^xJl ^y> UJ 

( _ r ^-lJl iiUs ^ ^ oj^- ^ a jJlJl ^^iJl Ji (^) <t)l <jU dJJj5 
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i^jLJl UjJujJSj OjjjJlj t^^JtjJaJ! jUJlj JaiJlj i^jjj^Jlj (tJ^iJl ^ ^LSj 

. i>~*»-Lj I 5S lkJ I £»- _^ L^K j 5J I j^sJ I j 

: ur ^JbJl 2SU» J*i ^jHJ iai^l U**JI (3) 

L^Jjfj (4)1 5j! jl Jl*j) L^j^SJ J jSfl jjjJi (t_^JL; y j) ^^^li! l*S\ eu-^J ^1 

. (The Magnetosphere) ^jbU ^^b^Jl JlkJl (!) 

(The Radiation Belts) g-U-lVl (^) 
. (The Ionosphere) ^Ljl JlkJl Or) 
.(The Ozonosphere) jjjjVl JUaJ (i) 

i ^j>r-.,.>a"..J I (jjij iJj^Jl oLx-i^/l ^ (j^j^l 4jUj>- ^ UjUcj (jiaiJl ojj&j 

: ^^Jl jlOj-u (4) 

t y>Ji\ SjjJj LfV—j Lfij^j l y>j>l\ ^jjj jLgJlj JJJl ^ * Jj> ^'- 

^Jljil <L)L~J^I ^.la:...^ (jJJJUj tjj-^iJi J_p- IfcjIjLa ^ Lgj^-^JJ cLaj_^>ij> JjJ>- 

u^j^l •jJ JL r* ' OlJU»bU ^jjLJIj oLij^l JuJl^Jj 

^ ^La^aJLji" 384,400 ^ js^j jJlSJ L^lp ^j^U ^^^JJl 

J^jJuT 3474 J 
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'■^yfjil Jj>- (^j^-Sil _^>iJl (1) 

j^a ji^S Oj^-* 2.4 ^Ij^tj <d J-*-*; c£ ^r"" jl-*-* (jAj^ <J jj- 1 ^ 

.^jbU JI^SVl ^1 ^ ^jSfl f Lj ^ fJi 29.5 Jl^ 

:^Ltj ^g-^Jl *-~-2sJ j^SJl J^-* (2) 

^j^Jl f-J^Jl Jiw j is-L~» IsoJl>«j iJblJI ojl^islj I j^Jiil JjLo ^kS o[ 

tJ-oLSOl j.xJl J-"-^ c^*" J-^ d*A^Jl ^ <i*— * J-*J _/r-*^ j^-Sil ^la.* ^ 

tiJUx* Lwu t ^JA j^aJI j^JlJI ^ .... J i " i-ilJ Jljj <.Jb_L>dl J*>Lfil j>tA~« irz*y. j' 

^jVl >Lw j£j JJJJbj ^laSLJl ( _ r vo^Jl 4*Ji! ^ %7.3 <cuJi U lJ Ss- i Js- SjJuJl 

Laj 0 Ji ^jSlI Jjj- ^jj^ ^aJI oU dUi -^^1 Jj^ 4/ 

•o^^ 1 Ji 3 J ^ '>^* (J^J d J^") 

: jj^Jlj JuJt ,_/JU* j>UjI JsL«-j ^ 2JL-.^ j^Sil (4) 

( _ 5 Jlp o*>L>jJ U5 t j-iJl d-Uj J ^ri^-" jJ' jj^waJl j oLj_^< ^Jl ^ sjuJlp 
Ojj^j to j\) Lfit>j ^ iJUJl isli^Jl olS o^Lx-JI ^ ^JJj<^J1 cj\jJ^\ ^y> -LJuJl 

. [ _ r i>j s i\ l Js- 5L>Jl ^Uail jjSOl f-L ^ is^il^ oUJ j^iJlj ( _ r v»-l3l 
585— — 




J^i *U- L*^ iJ«j VI V <pLJIj i^^^s^iJl ^ 3jj-^» Ly ««~*«Jl J->-V! IJL* 

£1 i^L^ J d& & *j Sf £#5 4 

'(187 : JI^Vl) ' ^ 5§t &5K 

.^JLilj ^^o-lJl ^ c-bi <u»^>- i JS3 
^ jjJs o_^Ju> 4.6 JjUj U (iiUs <_yLf-) La iJU JS" ^ JJuC ( _ r ~«-L!U 
1 j5C!j c j»LJl >LiJl ^1 L»^>- L^j ^gT.j ^J>\j ^jJ-^j (J j ^ ;>,! -' (j-~»-^>Jl ol Lo-o t L^xLxS 

! ! . . L^xk^-ljj ^jS e cJlS olj 40 j>-Vl iw*£»- ((jLrj) 
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0 f. c, 

iJj><jjj ^>JI ^-i-A ^J^^-i liolj Lo-gjwj JiL-^Jl s-LL J^-l ^ Lw>Lu» 

^jSfl cJ^I Oilj jl ^Ij i^jSM ^Jl ( _ r ^JI ^ J^aJ ^1 iSLkJl jJi l^xk^l^ 
jUs^l (j;j%> talks' ^ Jii; (j^jVlj . Lg-JL* _y»j^l o^»> cJi j|j 4 LfJU yj 

y idiu f-U->~Jl ^JJ iiLiiJl oULdlj SykjVlj oljUJl <__> _ r gJ U^j ^ jVl ^1 

diJij i^tf (j^jSfl isL^Jl ^^i-j ^JUl ^LSJl j-LaJL l y>j s i\ ioiU- Jlic- 

.j^JjJI j^>Jl jiUJl j» jjAio <d5 

ioiUJl ^Jl _ji _ ^U: -til Jl«j _ Lg^5o»j ^jSM j ^*ill iiL~dl jU dUiS" 

_y> Jii jl l y>j y i\ y iiL^Jl ( _ r ii ^J^e- l _ s L i jaUJ Jj V jL? t (J _«-lll oJJli; U 
{ y>j^\ y jlJu-j t^jVl J^- j^OJl jIjo. jLS" LJ 4JU LiLUS" .Ljlj^. IjJi AdLxS" 
^ jLS" LJj <.(_yiiUl ^Jaijl ^1* JiLUl (_pU^ IjlJLo ( _ rw «_L)l J_^~ ^^Ij 

ob-L~<JI JiLSo j^jUJ ijkj^s^Jl Spj— Jl jl ^j^aiUl ^JaJjJl jlJU ^ iS y>J\ y 

£ j* o& Jj«JI jIjJL» o^>-L> Ja_^Jl J_J^ ^yl* <p__ r Jl jlaio i_i!>lx>-l ' j^^' ^ 

Sji ibja iJajs^Jl ^> jbj; LJ y>- ojlJu ^ ^jVl ,j» i-J^xiL UjUp- ^^31 j^s tJiiJl 
^ ^^111 J-xjUj L.Jj^p j . 4j j La ^oi Lgj (JaiJjl Vlj t^y^l y <d ^^Jl i ^JaJl 
I'd (^jS" ^«Jl J jlai\ o y JiXS tjij iJis^JI «OP jL» LjJ y>- ojlj^> ^ jAj ^j'Vl 

tJjsLJl ^ I jI^jS 3888j3483 ^^jVI J y>- ojIjlo j*J>}\ ls-j^> ^jl ^ 
t Jj> "' J-W^ 3 ls^ 1 ^LyJ' I ^ 3675 Ja—^Uj 

j^p ^j^rjj 'W 5 -' u^j^' ^}iJ^ ^^"j^ 'j^ u^J 

^Jlj^o jJij U _ ^U^l j t(iU^vaJl jU^Jl ^ jj?^l J -UJl ij^^ ^i^r^l 

. jUjJl ^ jy J5 ^ iJ^I y i-a3^I y a^l_^l 
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<U«-9Jj L»_a aj_p^» dj^»- j-«-aJl j'jj^ j-*" ,y i j-^-" 

4^>-y«j i_9j^» 

<l*JLlcl9 jj^wa-^Jl ijjibr (JLkJ ^Jl <d *l I JLkj oUi^JJl jj> ilL>J ^y L_^- 
^^j- ^j^j (H!/^' ^' j-*^ eh-"" c?*^ ^* J t i^*J>Jl <UjlgJ diii ^ j j 

\>0P '.(^[jCj iijLj) JsJl Jji dii'ij AjLjujIj JJ y> ( _ r w»jj| 

-•'ill "i- K^hi >X -Jl l-'f: >"X\ 



.(9 _7 :i,Ull) fCP y^lj £j © S^SI ciXj © ^ 

^*iJl JU-LJ JJl*_o jl IgxkS' ^ ^^-^-iJl sJiii; U Jjjw Li IS[ Lj! Jili J^L Ji j 
UjL^Jl iib-J j t<J ^o-JLlI £*>tal ila^J ^JL>«J jl bJl^UL 4jLi J5 <y ^jVl yP 

ijij .(JUJ) 4)1 VI -uJLu V j£0Jl jlkjl ^JJI y« S^Vlj iSjrf.'Vl ilJb y^j l^Lsj 
^ (JLj) 4b I y<Jj *UjJI y~o <J V t^l j*\ S>VI jl j/I dUi y^ 

^Jaij La 4;~^>J I JL6 I jjJ I ^ <■ L— J I i>OtV? y J ( j*S>J V I J J>W> ^ Li ^jAJ I Ji Lj 

'M Sy^l d^Sl^o ^ y>- Oj53l *Ui 

ioJlSJl y-JL Lus- ti j—i _ I y-*y_ jt jj y l£Jl V Li" _ ^jjk=Li 0^=^ 

! ! . . o^-^ij J^3 i^j>\j ^ j tijkl ^Jl ULJjJ i«5UJl 

j^iJlj jj-^JiJl j~>*~. £1 (»j^I oT^I (j» ^9l_^> (^Iju) *ly O^f dliSS 

. o j^JI i-Us- JUS'U t ( _ r «-~» J>-! ^1 jl ; _ J »-~« cS^rf*i 
<iai^j Jifx^j 4<L-jj 45LJ^ ^^Lp <uJj«j <JjJl : j^j^SCJl jt^Jl <J ji I ^JJl jU^wi 

l JuJj jl Ly ^-Ip AxjjI (^JU ( _ 5 1p ^LslS" Uai^ t(ioyJl iilll) <U>-j <>J 

-aliljjllj t^ljjJl (j^LxJ) 4)1 «diA^ 'UjJ^ i>*J (j^J^I ^^rd 

U^bo) 4)1 ^> ivij^^iAJ! 4jbLpj ti^^^Jl oJjLLpj tA^JjXJl ^ijLi=-j tiJljyJl 
j»-»Vl (j-a i-0<J jJjJl ^yojUl W>l y£~»\ j tiiiUJl AjUjj-Uj t Jb^iJl y'iU-'Sn 0 J_o^-i J 

JUj>JU . ipLJl j»Li ^1 Uvvoj- (^Wl ^yi^ <>^>- j_^d (y* - ajLJI (jJU^j toJjUl 

J jJl ^^U- i] jLj jJ^j 4)1 jyu^ j tjl ^1 i»ju ^y^*. 4) juj>JIj t^^L«yi A^j<j 4) 
jl Ul ye-i y>-\j ' ty-^' j_s^i jLw>-L) 4j>w ^ a^>w» j <JT (y^p j toLLlJ (_$iJl jvjL>J 

.^JUJl 4) jl^>J 



588 



(310) S^Ipj aJLJ^ ^ ^w»Jlj «*L_J!» ikiJ o^U- 

0*L>- Lsu*^ j-a (120) OjjJi^j 4j>Lo LgJU t^-jj^Jl jl^^iJi ^-s^lj^« 

[*J> y> (190) u j ajU j i jI y)M aJw2j «*L-Jl» ^Jl I4J 5jLi)/l 

. «Cj! j-o— < jl Ol . J 1 » (Si jj<_a j-~*J Ai j-*-») £*J>sJl <ti-watj OfrLf 

a— « . . kll LgJLis^j l Uplt-Aj 1 1 g j 1 Lg_J ojUJI SiliSj it£*L«-lj- 
SJLij <Ul>o At-* Uc^ j^ijl Lo jl t l^iaLlj oL>-jij tAJLo^SvJlj 

tbJ_p ^0 LJjJl e-U^Jl ^ iJjJuJl »^>Jl ij> iS y L5 tV»^£\j£}\j 
iilj.il ^k^j N aL.jl>JI a-^xJIj i-JLJl <uUl5Lol JSL, jLj)M 

il^Jslj ^-L~j*yi jtjli «-J>dl lJl*j t JaJis LjjJl f-U>—Jl ( j» i£j~» 

<til o! Jl>-j ajj^-i <1>U~ J'V I j"y\s LJi£s nil *yi Lg_jL*j ^ LLfJ ^1 

jJL>- Jii ajL LSj-^I Jii (^JUJ) aii I jl ^ jii diii ^jlc j . fjbl 
.\s>\ diJi i_s yodJ SJL-* j ^ jLJ^I j»UI jl5 U ts Lis oljJ>-» 
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^C-j l<U^>jVl SLw>JJ Si-LCLs 4jL»_>- (jJa-ij t(_$jljJ>«Jl £>-jJlj c e- LoJ t £?rjj lOlj-v»Vl 

.^blj (JUT) 4)1 jA^ UcdUi 
^ ^Sfl U-^. (82) ^LjJlj j^juSVI al»L *L-J| 5jUi)ll 

^1 oLNlj *^irt*Jl o^l!^ i^*Jl J> *i\ dUi ^ ^ Jl jLJ)/l jjLo 

.(47 :oL,IJJI) ^(jjj) Jipt 1^ - 1 

k t&iZ % ^VS 3 gr ^ ^ ii> . 2 

.(30 r.UVl) y&'J-&J 
(11 :cJLs«i) XO^juU* 
.(29 :i>L)l) ^j^j^jij^^gi 

^ >.lrf ->'Tr .»t.rf ^ " "s. *-\\ 

Aii\ <jl l^oUi) jj^Uj ^Jl JJaIj olrC* u&Jl' t>t? 'r 1 !^ ^ ^' F - 5 

.(12 :J"5UaJI) 4@ ^5 Jh? J»W ^ i>i> J.-P tl£ & 

(54 :oly>Sfl) 4- . . $i \ 

^Jlj JlLiJIj yOL jl^i Jdl ^ . . .f _ 7 
,.(54 rol^Vl) ^1 iiJC- ^Vfj 'i 
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.(104 :',UVI) 4@ <U^^ % t& 

XJ^ j jLaS & @ ^ ;LJl xj $>_9 

(76 4 75 : 4*51^1) 

(16 t 15 : X ^JI) 4® © }S - 10 

4© gfi - 14 
4© 4X\ c& _ 15 

4© g#fl c& 16 



(1 : f Uftl) 
(3 . 1 rJjUaJI) 
(5 : ( _ r MMiil) 
(11 rJjUJO 
(7 :oLJiJI) 
(1 

(2 ropjll) 



.(6 :J) 

.(22 roLJJUl) 



19 



4© dj%j> Xaj *Q\ jj^ 

jp j^it *& 3^: tar 4 k^: au='"^ 

(125 : f Ui\fl) 4© ^i^. ^ ^# 

Q[ i^SUJ © ^ (>tr^ £>iii _ 21 

.(15 .14 -.j^l) 4© fj* & J? S^A^ 

^i^i ill; tl^j £i; 1^3 ^j; J3T bl^> _ 22 

.(12 



.(1 : ( _ r ^iJl) 
.(2 •.j^jsJI) 



© $5 lij Pltj^ _ 24 
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(3 :^si\) i0 ft -t&jf - 25 

(4 40 1% 4^1^ - 26 

\jy ^J^*-^ J**- <S^ y^ - 27 

(5 : ^y) 40>J& j& i& frty ^ ^ % £ h^jtj 

(39 <^P^ ^ JJ>1^ ^jJ5 _ / L2l[ ) f -28 

j^'l iis ^ fci. ^16 o^ll(j j# £g &>f - 29 

(96 : f U;Vl) ^^XJI 

(1 :>UI) . . £5K &5 ££\f _ 30 

&r-° $ J* £J t^VfJ cJJ^S\ - 3 1 
(65 : fj .) 



(65 :gf JI) <^>5 

i# JSR £2 £v ^ jT ^35 j^lil >^j> - 33 

.(2 T^jHP j&JJ f% f& 

. J5 *j jliu^Vl ( _ 5 1p U5 U-l y o-~Jj p_SCj>^> s-U-Jl ot - 1 

.J>- ^ f-Ul 

jU-jJl 11a {y> jl^- JLi (^UJ) iil o! j jU-jJl ^ aJL>^ Iju -Li j jiGl jl _ 4 

L*4^o ^jLj iJL** 01 VI ol j^LJIj ^jVl jli ^1^ ,y (%-^Jl *jl _ 5 

JjL>J J^j VI ^gi U> J-L^ jJCJl SjV I J^jJj . ol j-« — a « ol 
— ^ 592 



• (tH>) jJL>«Jl 5J^-j ^1 j^^J ^1 o j5CJl ^ f-LJl 5^5- j 

£-_jxJl ^ i_«SyJl ^ <d J_> N Jj tOjj-^Utdl A^^laJl s-Lj^lj tiLUJl s-Ulp t yi>t; (_^-b 
^jSlI ( _ J ls ^luJ^I ^ dj£$\ I-Uj U_Upj i^Ll) 41)1 ci-b- ji cJ j ^ 

* • * ft fr 

oU^-sAJ iIJjI p^jJl 01 ^ (j^jSIt la Jji ^ OLjVI ol - 10 

ji *-LU iJ j c^^Jj>»1>» JsjJas^ ^ LJl L^»« s-j^Sl ^J^>elJ_5 tJ_>u^Jl L^JlaJj 1 Lp LfciUji 

Ml iljJJ (J t/Jlj (^j—Jl v i^JUJl ^^Jl -*Juh~ J>\ SjLS)fl - 1 1 

jjJI olj iJJaJl jA dj£>\ J Js^Sfl ol JLS"t3l j «.j>JL oUiyi iLLi. _ 12 

.SOjXiJt ^ijJL oljiJI ^ 1— isf j l-Uj t^-vo^JU a*-Ij*JI 

^ oL^lj isAjUl iJj jJ j-JI ^ j^Jl Jl^ (j-*) ji\ ^1 SjLiVl _ 1 3 

iyrj N «bl ^j^-; Jajl jJl J ^15^)11 wbJji ^S^j> pL; oU-Jl j! jJLp jlsIiJI _ 14 

• ^1^) W 5 ^-! Sj>Li^l 1 j 1 l^J ^1 jiiJ 
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U tg-x^?- £^jl JJ-^ f J^l *UuJl (J jJJ i IgAP ^^j^l Jl i^>cX«Jl iilkJlj 

oJjt> J UJju ^» Oj»iUJl Jij iC^^JI) iJaiJ ^ SJ^Ij ikii J (jLuj ^j^j) Loj 

.|»jJ| yJ al^ L (J ji ^yU^JI ^ Lgjli ^JaiiJl 

oli" LfjL; 1 g a <p y, W-*^ j-^ 1 -J 2 -; I * j ' *-L«— Jl ^-~J j»LSC»-l Jl 5jL5^/ 1 _ 1 6 

.iiQiJl ►Lj^l j dJLLiJl jj* JU«* J 3 y-Ljl oL-ljjd! L. . «dL=Jl 
J5 J j^jJl JuJoJ <lLw* j j ((^jjJt olS» LgJL viJJJLS' *L»-JI i_is^ j _ 1 7 

• ^ 'jj- 3 l^j^ J_p- j^Jl ijj^ Ji S*U>)fU t^jVl J~> cy 

ji j ' Vy - u - p ( J ^) ^ ' s I >»— J I oT Jlp jlS'Ij I _ 1 8 

U5 UjJI *L_JI J (.] ybU i-^UJl .^Ji^l i^SUJl Jl SjLil diJi J 

>* J 8 £j y (>" ^ jcr*-H *L-~ Jl J* olpl y i y>- j ^±t- Jlc- x£\d\ _ 19 

J o y-ljjjl oL-ljjJt 4JJiij idl~>Jl oli L^jL c-U-JJ jtylll i-iv Jl *Ji ^-<Jl U 

JJj i»U-Jl J V^j^/I SL>JI l^-l&J ^1 jJUj Jl SjLi)ll _ 20 

:(JUjj £]jLj) (>JI dUij [^j, JljjSfl i*J>M oljl y!l j *UI ^ Jl^l 

.(22 :oL,IJJI) 4© £j ^-i 5^^ <ij^ 

LJUJt J ^^SH\ aIJL*J|j t5j*Jl k;.sA.)l ^L^; J* JLS'kJl _ 21 

UjLS' U- y Li^ jJUaJl J^r" Jl ojLiVU dJUij J 9 ^ 0 <y ^° 5 y^ JL? 

jj^il j»!>U (3^^ ^-Jt-^j "*L<k~-Jl (J Ju»-^2j 
a~*Ju> ipLvf cJu^ L^J 1 VI -Uj-idl J OfU- LVl jl jij tS-iLS" i>Lij ^J<j iiaLlll 

. ulyaiJl 0*>Ip-j JL«j Vl lJ yC jj JjUs^j iaj^ 
c_>l _jjI ^Ci JjJj ^ j^j jij Jo V tU-Jl J^jb^ ^» yJl jl Jl SjLiNl _ 22 
J[_j te-U-Jl iUjI iaL>w» JL? ti>-yU J» Ji>- ^ jj-o fU^Jl J A^yJl jl Jl_j ' Lfc* 
AXXJI Lo jjfc J ( _ r w»-lJL! 4*- 1 j^JI (_^jVl J jLfJl iiJs iijj t j jiCIJ iLoliUl i<JLiaJl 

. ^jj jL*] I j jii I ( y O L>Xw>^<k>J I ' t " jj^J (■ I .,r?fll I O !>U-J 

^jbU iJaiJl jtLJl J JUkLSJ ^1 UJJI SpUNI j*\ j& jv* Jl SjU^I _23 

J Jii^Jl JjUj>JI JaJ jV LfiL>- »Jj jli* (j^jSfl SJiU. cJli" l^j! JI_j ipJl 
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J[ a ji j^-Jl oUb-*>LJl j i »lj—Vl Zjj**> J i jts- iJlill i V I ^ L^JU^I Ji j 

. UUtvi j (j-^^-iJI JI SjLi^l I _ 24 

. Ajj J>J 43 J Jl aJl** J l _ r ~ojJS ixjlls 4SJi»- Jp J^hJl _ 25 

a^Ij^JI h-J> jS\ o j£S\ 2LLjj^<Jl jlg-Ji 4-iJ» j! ii-ji?- JI SjLSVl - 26 

o^U- j JJ U JI LtfL- oL? LaS" (j-^UJl ( _ r J j iJLft LJ ( _ r U*J ^1 ^ 1 _ r w«JiJL! 

jJ Uly ijl jL~jV ! J^xJ <j^*i cT^'j W~* • i»_)>Jl ji j I (_£_^> V 

JLxj Vl ( _^LoSll jLfJl jJ J lfJ>-*J>- pJj Vj e^JucuJl L$iLJ»l Jl^ <S3CL> ( _ r ^«JtJl 

p-1 _j-gJl_j f-UJl jUlj objjj>-j tjLiJl oULa J* L^j'L-LSUjI Jiyj L^LUl c~s-U 
. ^jbU gjjUJl i_i*>UJl ^ JLLJl *J>JI J diijj j ^iliSC ^^Uj 
^ li^s ttr *jJl t ^LiJ *U-JI iJLtj 'u^j^l JJ ol JI S;U}M _ 27 

<_£ _y jLgjJI £_^s> j J ^^X^ j . ( _ r — o-dJl (J y *fe *L»_~Jl A oJJaj <CU_Ui cJt"Jl ^jVl J-J 
. *li^> 5j>«jLs*» J (3jjl J^ (J^aj ,j-~»-«^l 

44j|jj jt-^if ^ j-*-vaj JjVlj tjjjlj s-LvaJl Jjs ^-j ^UJl J~*Jl - 28 

I ^ gSL. JllMj 
• (T^j^l <J_p- ^rfr-~" ^JJ^ J Jjl^» - 29 

iiiiJuJl iljJl SljJl jl SjJlJI (jli; J^iil iJlt ( v r P ^wa3l yj> (JU-IjI '^r-^ - 3 0 

UL^- j ^^Lil j L$L, JJJI Jj<j>- Ji ( JUi) 4)1 ji Jlj i U^ 1 - 5 j- 0 

• ^ til J j~- J i-->Jl oljijotJ! ^Jb-^ tjU^JI olJI _ 3 1 
JI ^ /VI y ofji jSlI ol j^-J13 iLs^LiJl ~*^~3\ oLJI _ 32 

.dLJ^I 

SiUaJl jj^s i_ibi^o j L^sU j iih>«Jl L^ol j>-L f-U-JU iJL-oVl Jl SjUVl _ 33 
,_SjiJl JI S jLil <ii!i Jj toJUl 4)1 SjJij dJUij t Lfe^aai ^jVl JU j! I4J 

. jjsai j ($1) 4)i i^p^j! ^ji aiki^ji 

J-rSf ^jSf I Jj^ SL^JI 4-*JukJ ol >^ ^iJlj ^..^Jl ol Jlp jl^UJI _ 34 
u ~»jJ\ ol 5 ^Ljl oLI jjJl C^JI Ji _j ;(JUj") 4)\ VI LfJ^u V 0 hlf j t ( 



Ji'jj L^o tiJU J5 ^> o_jJU 4.6 ^l^po jJlL Lo iSlis itjis lfk£ ^y> JJuH 
U-o JiT ^ ol j^^-* Jjjt*j ^j^l ^ -bc^j j^JtJ! olj ( Jtjj LgJ T ijLJb*- 

UjJI y_Uj U ^IjiJlj t ^Jl ^ LgJ S^^l jSl (^U;) 4)1 ^ jA> Jj^jJI 
c/J^S\ t| cJJj . . . ^ :J-5UJ! (^JU^-— ) jjtj tL§j jJl^I (.(^Uj) 4i1j 4_L>tS' s^U-* 

(187 :ol^0 XI H 

^y> L^i U ^yZ] tgj 4 la ." j-<JI jAtjJaJl ^yOjuj tf-L^-Jl oLI ^ iJjdl Ij-gj UlJj ji j 

*L»_ Jl CjLjT j^L; La! i jl II <*-*jIj ^yj>j ' ^-rW" 4>=-^lj Cj*L>- <Lj Jplils- 

^1 4)1 J *U- ijp- L» j t*U_~Jl iJl^iJl oljLiNl sJlA Jl«-;j 

4)1 e ji» j <■ ajL>-I_j t <jliL»j>o 6 j^3l (_pLiL>- ^ (_g ^p^- 1 bl_ip I oLV I 0 1 j 

^ ipJ^Jl ij^J^I SjJLiJl iS!>U» JU JNj^—NI j»LL> J o*U- oLNl sJl*j i»5UJl 
. *iJL>- a^>- <_j <ulkjl 2JIJip-_JIj io^j Jlj ijtjJVL (f|g) jJUJJ SJiaLlJlj tOj^sJl 

4 Jb-Vl Jb-I^l tjJUJl J>l ol Jj> J^Jli^^I ^ di!Jl5 oUVl »Ju* ^Jbj 

C~x-Jl ij-^i cJL5j . Jj Jj>- ^ jJLiJl dJJi oLpI ( _ y Lpj t«^L>- f-bil ^^Ip 
.^jjUI j^- ( j ; SsSwX<Jl ^ ^-^jbdl jjj^sUJlj i^jjS'j-LJlj jU5CJl ^ ^JUaJI ^J^-UJl 

^^xJuJl ^Jiiil ^,^2^ - Uj-ap LUas^ 4)1 ^1^5 ^ iJ _o53l oljLiVl oJla 

itLw? Oji^j jl jj^-o-i *^ (»-dj^' Olyill Ol ti5 le oJLaLi 2L« j^Joo 4jiU SJil oljLi^Jl sJLa 
jt-L-j 4il ^yJw) *bo«jj j*-'^*" t^* <u ^-«j *J_pl jJUJl 4)1 ^>!AS' jji> Jj t^jj-^j 

^ Jp) JUi aJUJI <Cli AsJai ^JUl oJ-fu Alias- j tC^JtoJ*-! p^JLpj «u1p iJjbj 

(^U:j iljLj) L^j oLij .(9 40 % %j G$ li^ 

oljiil oLI £qj>o (^jJl ((^L*;) ajL> oUi; ^JJl j»JUJl ^1 
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I 4jLI y> J5 j t <9j _^>- ^ cJ j^- J5j L AjLJLS' jj-o i^lS" ^ Cj\j>xJ*j> {y> U j 

Ljj Jli dJJJJ J l<ul>- ^ N J <U Jb ^ ^ JJ^LJl <Ljt ^ ^jJl jJUJl 4)1 f^tS" <uV 

ixjLu 4jujJJ\ -lf?o jli" (^jJl ||| ^--jj p-*^*" LJaU^ (^UJj -^jL-j) 

.(19-16 :i.U3l) 4® A^. ^ itf f ® /^*> <4> ^ © 
LA^w^iJ 5JjL>t^j i4)l ^1x5 ^gi 4_Jj^Jl oLVL |»LiJLaVl 3jjj-^> c-Jl5 Lj& ^ 
iiJJl jUsI ^ "^LolS L^i (j^j ^ oLNl »JL* u^I Sy^yuJi 4~<JUJl JjLa>JI) 

.(JU;) 4il *U u! i>JU ijLJl 
. (2) ((^L- ^ ^jt ^ v> a) ^ T ^ , ^ )) : JU t^- 131 iV^J (^) 

jv-^Lj i-j^J<J '-'j^r^! 

jLj^p^L ^TjiJl Jl^Juj U_o diJi jli ^yTjiJl ^^JL. p-L>- L= ^j-^ ^UJuJl 

J^s_^ d)l 4)1 cjIxS' ^ aJ>^' cjIjL^^I ^yiM ^ v^j>wJIj ^5^»j <uli dJJii' .^^JuJl 



.(3516 :^_Js^\)J Ajbj,tj(2669 : ^.0^1)^^1.^^(3461 : li-jJi^Jl) ^ ^jUJl (1) 

.(2657 i.ioJbJl) ^JUjJl ^j>.I (2) 
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4)1 Jj—j Jl <_Jj—^> tluJj- J 

oilc^ J* J-o-x-H j*J 1 4. ./Sail dUuj L ^i\ oLjjjJl j-Ijj J-*j«-!I j ii j^ia^Jl 

^ villi j t i ji a^oJjJI (JjUsJI yj> ^ 4i^Jlj jl ^JLH J <Li _»_dl oLV I 

jUoI Jj>-I ^ j <-^Ll7 £^ j-^j j '^r^^' ^LiDl f-tj£>\ oT^iil ,J>{*-* oU> 

(_~Jfc jj I j*J>iJ>iJ I 1 Jl* JwJ>cJ j I j t 4j ji-x I J j./?«J I 4jtb 5J_jj I J <L_a ">L~o J 0 jJ <L>«_J>W' J.C' I _ai 

^ t ^JU<aJl S!>Ipj 'clr^ ^r?^' iL>lg_*2_!l l^Ke- L^JL; j^I iya-J^Jl ajj^jJ! 4~a! jiCl! ^ 

oJlA OJL^>«j . (_^»- ^yjl j"**^ J^°"^^J J ' ^r^J' J f*}Li l_j p-LoJvJ i jL>tj ^ ^.ia... I? 

^^viljl ^ 4^^>Li oU-Lj (31 j^l ^ OJl^jxjj ' ^"J jj- 5 (3^ J 

t ;H§ 4J j-* j jj^- j 4) I I ^ L> j. i^liij 1 J Lo j^aJ I j L> j U (j- 0 

4)1 JjJii (►Jix-il ^»*>L-)/L; £wLx!l j*-^ lu^alj Ij^iali dUS LLali^ iljit lilj 

t y*->- ^1 j^JUJl 4)1 y, j' j oUt>bj*yi oJls. IjjuI ^ ol (^) 

Ol Ulj^i j-=*-'j ^1 ^JLp cfJUi L»j ( _ J iJa^<JI dJJju j-^j L>^ <■ j->jj 

^« j i^z^aj 4JI ^^Jlcj j^j>c^ Uj^i l _^c- iijljj jt-Lvj 4)1 (j^LxJl 4) J^>JI 
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^ ^"U-Jl :Ca1270 cj) t£ J*-5< iy*^> ^jJl <_jL^J. J-aa3I ^ : 4j ^-'jJ^I - 1 

(4 J*)^o l^\ ol^dl *L~I jb 4<f"l978/j*1398) o Jjci _>iJl jb 

.(.1985 /^1405 

.((4957 A*1377) 5^UJI_«jT^Jl £_Jb» ij^^JI ^Ij-uJl t^)/!^!^! _2 

/j»1397) SykUJl.^Sfl ^IkJl c^l^^JJ J^Ij JJLJI ^t^j «J^JIj 

.((.1977 

jb i((»1904 /_* 1 3 2 2 ) 3 ykU3l _ «oJlLJ!» : JUm jJl JUp Oj-^*- Crt' - 4 

Sy>UJI _ jb <((.1998 /j*1419) oj^o-^l 

_ (j»1959 /_*1379) _ «^Jlj j^Jb ^>y^\ fnj^ ^ Lu~Jl jlj^ -5 

.(^1961/^1381) 

oj^o _ ivJUJl <_^JI jb HdT^Jl j5Uw» :U224 o) p— UJ1 jup ^! ip^t- ^1-6 

.((•1991 /j»141 1) 

_ jJLdJ v-J t(( ^-J^ 1 J jiS*^^ jr-^ '■ yLLSI <• jj-i^ Crt 1 - 7 

.((.1984/^1404) i(^1971 /j»1391) 
SjUJI jb 4«jT^Jl (»15^I» :(543 o) <u>l Xs> ^ JUj*« jA <-,j>j*$\ ^ - 8 

.((.1912/j.1331)_*5^UJI_ 
<J }~rjl\ j_^Jl» :(.a546 o) <_JU ^ J^JI -Lp JU^> t^-uSfl Lkc j^l - 9 
/_*1398) (o-jjJl -^ki> V^iJt ^U~Jl ^-L'j ^JLJ) «Jj>JI cjIxSCSI .^r-^" 
.i.jSUJl jUl jb gjjj ((.1993 /j»1413) i^OJl c_j£JI jb Kfl978 
« (V Jk*J! olyJI :U774 o) J-pU-J oIjlaJI j>\ jjJiil jLs JaiUJt <. jj£ ^.1-10 

.((.1954 /^1373) <.(2 J*) SjaUJI _ olfc-Vl <*J^ 4) 

.((.1909 /^1327 SybUJ!). jlxJl i*^_»iTyiJl JlUi»_ 11 
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/_*1403) (2 _U) oj^ _ ^iCiJl jb t ( f 1910 /_j*1328) _ 5 ^aLUI _ SiU^Jl 

.((4983 

vM-)fl ijjj-^ J^^l ^J^JI ^ f*>L*>M ju^. t^Ut _ 13 

.((.1980 /^1400) 

j^LJl JJUJI iLijp) oy*^Jl j^**JI ^1 j~~a> :^jUjJ1 ^ -u^-i o^*~Jl 14 
/_*1275) _ 5 yfclill _ JVjj - o^kJl c(jUyr) « r4 y*Jl olyJI Uy ^1 

. (^1858 

J-A*J- «oT^5Jl jU>pl» :(-a403 o) *_-JaJl ^ jUj>^> ^1 ^UJI t( J}tflJl_ 15 

( _ s J u >J| ^iLW.,,/*.. j i(^1930 /_a1349 Syt>UJl) ikJd — II U^kJl <. _ r L*» jl*j>4 
.((.1988 /^1408) oj^-^SGl jJLpj t(f 1978 /.»1398) 
jJU- J~^>«J - « JjJJ^Jt jJUo.)) ^^^Jl £y*-2>\ '-Crr"**^ JU^> yj 16 

. ((.1986 /jk 1406) o - 4i j*Ji jb t uijyj tdLJl y^ y*1 jlp 
cjL^JI jb t« Jr J\j c^Nl Lj ^ jjjJl JL5» : jjJJI ' ts ?* l -M- 17 

_L«JI ^jlSLSI jb t (^1992/_»1413) t (2 J») SjjkliJl _ ^OL-)M 

.((.1994 /jkl415) 

yj JiL^j jh^I jTyllJ ^LJl j^Vl" ^u-^v 5 ! -V ^kLsJI cj^_ 18 

o^JaJl 4 ((.1973 /-*1393) ^ijbvJl jb i«lJLjj t^yJ 'My s — , J a ^jj^ 1 
.((.1987 /j*1407) JsIlsJl iJJl i((1984 /.*1404) v^ 1 

/_*1382) Sy*UJl _ ojU-Jl jb _ (yjyr ^i) ^'j^ l^W 1 j-j ^'»- 19 

.((.1962 

jl^Ij JjjjjJl jl^jfa : ^jt^^^iJl -tilt -Up JUw y\ jj^JI t^j U a ^J l-20 

.((.1910/^1305) Sy»ttJl _ ^LJuJl UJaJl i(oUy-) «Jdjt=Jl 
/j.1421) SyUJl _ iJLJJl Sjj-^JI jlJJl - « t/ 3T r ijl oLJl» :«_^-jJU^ c ( ^.^J)_21 

.((.2001 

jj>vaJI jb - "igjJaJl f U^l j^c^j>^ '■ £sLw» ^> t 4 ^rr* ; ^'-22 

.((.2001 /j»1422) jJLo_^}L.>l 
jus^a ^^LJI Ju* J^i^o" : :U255) ^ ^1*2* _y\ cJis-UJI. 23 

.((.1983 /jkl403) ^IJl jb iSysUJl _ ^UJl 'jjjIa 

s^l y t«jU*p)fl JsVi» :U471 o) j-^-^JI JL* ^ y*U)l jlp y^ jA t^JU-yJl. 24 

0 y liJl _ jLuJl AaJslo t (2 Ja>) 0 jA Liii _ ^yjcjUJl <l*Ja^ t^5Li X«j^>j i ^»-=^-< iJ^^J 
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.(^2000 /jkl420) v hSOJ M\ St*J| £. 

J^>J (.jU^N! ^ JjL- j dj^Ai o^J «Oj_^aJl jb>-*l ^ ^LiLiJl ilL- . 25 

/_»14 1 1 ) Sy^UJl _ <_ijL*_<Jl jb _ ^«}L- J jJ-pj _U_>=_a j 4 4)1 ^JlL^- Xajx^ 

. ^1 J\*-> y>» olji« ^ILJl- ^ J5L- oJu o^iJj <.(fl991 

_ o _ v.y^' j'- 5 ^dJj-" ' (<< - ) ' j^'j (*-k*^ j L^3 1 (j-j oLjVI <UaS» : ^jjj t - 26 

i*J*Jl) oj^o_^^)/l ^LJ\ oljj-l^ .((.1969/^1389) ^Jliil ^UJaJl 

.( r 1961 /j.1380 : JjSfl 
jT^JJl ^Ju J, jjkl^jJU : (^1940/^1359 o) ^jLkiJs 
tUj^- 26 t y) _ (ol y^Ul obSfl »--Jl>j oU^Jl *5lJb l_JU^ J^jlLJI) 
UJJ!) ((.1920 /_*1 340) ojNjIj ^Jb»Jl ^U! UJ^ (UA^o 13 

.((.1931 /.*1350 JljJ, :5JUJ| 
/.*1405) o Jjri tt _J^ tSykUJl :j.SJl jb _ «_^-uiJl ^ ^L-Sfl* :jUv- t^j*-- 28 

.(^1985 

^U. aIp! .( f 1816 /l 8 1 5 ) Jil^Jl U1232 /1231) Sy^UU! _ ^Sfl U~kJ! 

. o Jj;i _ jbj iiij*Jl jb ,y> J£ 
«oT^I oLo" :U388 o) ^ JU?^ ^ JU>- ^UJL- jA t^UaAJl-30 

Juj^sj iJUj>-I 4)1 (wils^ jUj>«^j j^Jb^ oT^iJl jU>c-J ^ JjL«ij i^>*>Ij ilr*^ ^J?^ 
JiL-^Jl ci* o^iJj Uf.1991 /_*1411) Sy^UJI ^ijL^Jl _,b ^*jL- J jlpj 

3 76) s ^UJI tKjT^Ul ^ SJbJbr ol yaJ ijJaJl LJI» -Up -u^> Ob- 5 - 31 

.( f 1957 

2jiJaJl) Sy^Lill _ iijwb>Jl c_^Jl jb t «o j^^iJlj ^y^iill* : JU^> tj^ftjJl- 32 

.((.1976 /a1396 :3JlsJl 

^r^-" tSi' j-" : (-*606 o) j^-p JUj^-o jJ-^-Jl j£-> y) 't^jl jJ'- 33 

/.a1307) S ytUJl _ i^Jl <>Ja,Jl t(oljUUw. 8 ^y) «c_~J<Jl ^jLL.» ^j^, Jl ^£JI 

_ ^JuJl ^uiJl jb yo OiUl t ((.1903 /(.l 889) jil^Jl U1321 

.(^1995 /j»1415) oj^-^iJl jbj 4(^.1990 /j»1411) jl^ 
JL-Jl i_~J>o :(-*666 o) jiUJl jlp ^ ^) ju^> t^jljJL 34 
.((.1964 /^13 84) ^IkJl i-UJt Js^l (S^bJl £jaJl) 

jt-^j^)) : (j*503 o) J-^aaJI ^ -U?v» ^IxJl ^jl t^L^yaVI c_-pI ^Jl_ 35 
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/_a>1392) ^yJl <_jI^JI jb t JlL*ja ^X> : J^^j _ K^^SGl jT^Jl JiliJl ob> 

.0.1972 

Sy&UJl /jLJl jb _ «jLJl j^-^' ^-jS^Jl jlyiJl ^j^usj* :JLJijJ^>fc« tUtfj_36 

.((.1994 /a1414) o Jj: o _ ii^Jl jb t (*1953 /.*1373) 
« jl^Ill jW^i ^ oioJl» : 0*386 o) -p ^ ^ j-^l ^1 '^La ^1-37 
jb _ ^^L« J jlpj J-*j>s-»j i Xo^~\ 4il ^JJl>- jUj>*^ JJLzrLJ jU>c-Nl J^L^j 

• •v-'jxJ! jSls^i ,>•» jlji* <^>J OjJU<f (^.1991 /jkl411) Sy>UJl _ cijUJl 
^) ^.jJLp ^ jli jjJI J-aI^>» :(j»1367 o) ^-Ja^Jl ^ JU^> t^LsjjJl. 38 

/_*1362) ^^Jl ^^Jl *L>4 jb /ol^j .^UJI ^LJI ^ IJl. 

.( f 1943 

_ «jT^ill ^Xp ^ jla^Jl» :(_a794 o) -wt jl-p ju^> ^.jJI jjb t ( _ r ^S" J _)Jl_ 39 

^^JuJl _ <LjJl ^s>j\ f-Ls-l jb 4(f-l^>-l Ajtjjl j^jkl^jl J I jj\ x»j>zji : (jJb>J 
/_*1391) oj^.ii^Jl jb <j^L> oiU! ^(^1957 /^1376) t S^UJl_ 

.((.1972 

JjLLs- ^ oLlSL!l» :(538 cS) ^ ij^j> <uil jL»- j_-UJl ^ t^j-i^jJl. 40 

".(fl972 /*1393) t(^1948 /j»1367) t(fl935 /.*1354) ^ _ oiVjlj ^JUJl 
^ ((jLJl j ~Ju <J Jl (Hj^l ^—^ > ' # O-*^' '^-U-Jl-41 

.((.1978 /js1398) Sj^Jl IjjlJL v^L-^l *~>kJl oUji. 
j-iJlj jb iti^j-^Jl ^^ixJl jjl Jj^-j_J1» : <d) I jL~Jl JL^ iJLa—_42 

.((.1991 /jbl41 1 :3JlsJl i*JJl) Sy^Uv^lJVl 
^J>j~Ji\ -j£> ^ _ jjJJI JUS" j**- Jl -Up JwaaM ^ jjOJI J}U- t^jj-JI. 43 
L«Ja^ (frljjr-1 « j_pLjL _^~~iJl ^ jjJl" : (j^91 1 o) Lf ^^ r J\ /\ 

cjj^-JJt}\ jb t (fl896 /jtl314) oNjIj ( _ 5? i>J! ^LJl ^ib",/?. 

" .((.1983 /j^1403) 

^^iUU jU^l -u^Uvjj ((uljill (.jIp oU:)/I)) t(_A 911 o) ^Js^-Jl- 44 

t ((»1941 /j^1360 :,JjSfl A*JaJl) < iJ \s^i\ a^^UJI t^l^l J^aiJl ^1 JU^» 
i^JJl) Sy»UJl _ jb 5^ t ( f 1978 /jkl398 : ^1 Jl a*JJI) ^>J! t yik s ^ 

.((.1985 /^1405 :i^UJl 
tK^^Jl jT^U iJ jiGl oUSlI jr-^ 'OjSJl ^ -til oLT» jUp 44jU«-£_ 45 

.((.2002 /j^1422") ^jjdlj i*LkU ^ 

oTjiJl ^Uijl J> jLJl <^lj^I» :^i^J) jU^JI JU*w ^ ^>Vl JU^ t^jA^iJI- 46 
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.((.1966/^1386) ^UJL l*A*» c((jT^L 

*j\jJ\ tjj ^ ^bJl ji-^' ^ )) : (>*1250 o) JU?t« ^ ^Js- JU?&« t^»tSj*iJI_ 47 
<.((»1920 /jkl340) _ ^^-UJl ^Ul ^-ik^-o <U^k« i^y^iill jJup ^ 1>\jj3\j 
.(a1983 /jbl403) t.(*1973 />1393) ojjsj.jSUJI jb c(^1930 /_al349) 
jl jiJl jb tColjJU^ <uMJ ( y) « ^ j^Jx^i '■ ^J* & JUj** 1^^1^1-48 

.( f 1981 /j»1402) o Jjs j _ 'j^jSai 
/j»1402) oj^ _ oT^aJl jb t(oUL>~. i'^J ^d^ldl t( J Ji UaJI_49 

.(a1981 

jLJl ^>L^-» j _^jt*Jl (_g^JaJl : C*3 10 o) Crt ./i*^ ^ 'cSjr^' - 50 

J^*j>z-* J_»_»-lj jSVJi J_»^s_« i j-*^*-* o-^->^ ' "jl tJS J-dJ^ jj-^ 
/_a1321) S^UJI _ ^sjb^Jl jbj 4 (IjlLj^ 15 SykUJl_i3V >! _o^-.Vl 
t (»1953 /_* 1373) c(1939 /_* 1358) jbJl ^Ju ^ *JL" oU ^ t (1903 
^Jl^I ^U! hJ^j »J 4 (fl999/.»1420) t(fl995 /.»1415) 

4(^1978 /^1398) oj^ ^iOJl jb c(^1968 /^l 388) oiVjIj 

.(^1987 /^1407) SjAliJL ^o^Jl jb 
^Ua^j jb tii^jXJl jljiJl JJU)V ^ j-^aJI jvjj^-JI" : ilji -u^>fa« '^bJ' JL f*- 51 

.(f.1945 />1364) S^L2JI_ 
J-Lo _ ^1 jliil 4~SC '« j^- 51 JT ~iA\ 6yJ\^ : j-^jJl Jut JlIU tdbJL 52 

.(j.1968 /jkl388) 

ijXSUJl i«,jiJJl pip *L>-I» :U505 o) ,JS-jA\ JU*^ *W^<> juU- y\ t ^IjjJl _ 53 
^xSai *L^I jb sojjsi-a^-Jl jb i(fl912/j»1331) iy»UJl - tf^jSCJl ^.jUJl 

.((.1957 A*1377) Sy>U)l _ io^l 
^((.1964 /j»1384) Sy*UJl _ ^-Lr>Jl <ux£. t«jiyUl y*ljR-» ;U 505 o) JljjJl-54 

.((.1981 /j»1401) o Jjs j _ SJbJLsJl JliSfl jb t i^*UJl LuUl' 
<U~k« tJfUJl jJt*^ tQtjill ^U*" :U207 o) aUj ^ LSS >« L^j ^1 1*1^1-55 

.((.1955 /jkl374) i^aJl 1-^=531 jb 
5 y^UJl _ a-j^I t_*i5CJl *bs-l jb 4 « JjjbJl j—b^o') : jjJJI JUj>- JUj>«^ i^Uil _ 56 

^ ;((.1957 /.* 1 3 7 6 ) 
^yk^woJl ^^Js jiSl ^ (-fc671 Cj) ^jLvaj^l JLk9-l jjj Xosia xUll JL* ^1 '^jJf jiJI - 57 

c((.1933 /j^l352) ipoJl ^jiSGI jb (ijJb^. 20 l y) «jTyiJl ^ISU- Sf ^UJH) j 
_ jJUUI jb K(.1967/_*1387) w ((.l950 /_*1370) 4 (^1939 /_»1358> 
_^AJI jb K(.1988 /_a1408) oj^.xUJuJl ^LSai jb i( f 1966 /_»1386) 
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.(fl995 /jkl415) oj^, 
i*jLJl <jyJaJl <.i}L^ji\ t«oTjiJl pic- <y i^?-L-»» :JJU- £bu 58 

.((1982 /j»1402) 

/j»1393) oj^ tJjjJLJl jb t(oUL>w. iu- y) «jTjiil J*>Ui :JU- <.<_Jai_ 59 

.0.1973 

.(^1949 /j»1369) 5 ytliJl _ 3L* j a-^5Co t «uTjJiJl ^ ^uJl ^j^l* :J4~- cv-Jai- 60 

ioj^ : ^^L^l c oSLoJ t ((j^J^A^Jl aj ^JLp 3 ji" : JUj>-i »u^&o tubes'- 6 1 

.( f 1984 /.*1404) j£« 
^ i-Jxr^JD) : v>*>L*)H ijj^JJ l J* % J\ ^jJj^JL IlJIj ^Lr^ 1 62 

OjjJLU JLpVi jLljl . (^1 973 /jkl393) (UlsJl ^UJaJl) iipj^Jl ji^Jl 

i_S Li J ^ I oj I jj Olj jJLLa ^ «jT ^iJ I ^ 1*_<J O LJ I o jjLvS * ^ -U^ta t t_S jJUsjs _ 6 3 

.(/.1987 /jkl407) SsJbJl i*JaJl ic^Jl - v*^ 1 jjj-^j 

. (j.1925 /*1 344) 5 y*UJl _ glk> (^.^ ^) ijjjtll jSia»-j JjjaJl 
_ ^jjJI ^1 >JI ►L>-1 jb _ i^ljljl : ^a-L.A* t^l 65 

.(^1985 /Il405) 
fJJe}\ jb ^vs> j*S\ j~Jc}\ ^ vij>-L*» : ^ak.A* tJ~«- 66 

.((.1990 /^1410) JjSlI 
.((.1988 /jbl408) SJbr _ SjluJl jb _ «jT^I Ji JU>-L.»_ 67 

:2uUJ! t-u£aJl :bjlj 

(Maurice .(^1978 /_*1398) SyfcUJl _ ^ijU-Jl jb _ «£l>jl>JI <_sjU-JI *j-^> ^ 
Bucaille (1976): «La Bible, le Coran et la Science», Editions Seghers, 31 Rue 

. Falguiere, Paris, Cedex 15) 

; 4^>-l t Ob- j^>t^Jl ^b j^jJI jj^^Jl 
«The Evidence of God in an 2 y^UJl _ j jJ^M a\£jJ,j ( _ 5 JoJl *y : j-iUl 

Expanding Universe: edited by: John Clover Monsma; 1958; Published by G. P. 

. Putnam's Sons, New York) 
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